
www.coolermaster-usa.com 



Enclosures: HAFXB 

Dual Function: Man-sized LAN Box /Test 
Bench. Steet Reinforced Carrying Handles, 
High-end SLI / X-Fire Support. 
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Peripherals: Sirus S 

The CM Storm Sirus S 5.1 Surround 
Sound Headset creates animmersive 
experience with hi-fidetity soundscapes 
and intense bass. 



amazon.com COWtP UBVL 



C ^Canada 
* Computers 



newegg 
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CPU System Workshop 

We Build A Haswell Gaming Rig 



X-ray Vision 

GIGABYTE GeForce GTX 780 



FRONTSIDE — P. 4 

News, product release information, 
and stats from the tech industry. 

HEAVY GEAR — P. 14 

The latest PC hardware is here: 
reviews, product profiles, and 
category roundups. 

HARD HAT AREA — P. 44 

CPU's Mad Reader Mod winner, 
LAN party coverage, and in-depth 
looks at the latest and greatest 
hardware and technology. 



LOADING ZONE — P. 72 

Software reviews, betas, updates, and 
how-tos. 

DIGITAL LIVING — P. 78 

Games and leisure, news from 
around the web, tech company 
interviews, and more. 

BACK DOOR — P. 87 

Monthly last-page interview with 
people who help to shape the PC 
industry. 



DID YOU FIND THE HIDDEN 
CPU LOGO ON OUR COVER? 



CPU 



QUAKECON 
800D \ 



Gotcha. Here it is. 
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Sony Makes VAIO Ultras 
Light & Fast 

More than a few items concerning Sony's new Haswell-based VAIO 
Pro 1 1 and Pro 13 ultrabooks are worth a second look. The same is 
true of the new VAIO Duo 13 ($1,399), a 13.3-inch Ultrabook that 
takes advantage of Sony's Surf Slide design to make transitioning 
from a standard notebook design to a touchscreen tablet. In addition 
to an 8MP rear-facing camera that uses Sony's Exmor RS image 
sensor technology, the Duo 13 also docks a digitizer stylus in a clip 
on the device side that when undocked instantly wakens the Duo 
13. The 11.6-inch Pro 11 ($1,149) and 13.3-inch Pro 13 ($1,249) 
are the lightest models in their respective categories at 1.92 and 2.34 
pounds, according to Sony. Sony also claims the Pro 13 is also the 
first notebook to integrate a PCIe SSD drive. Both Pro Ultrabooks 
offer optional sheet batteries that Sony claims will double battery 
life to 14 hours for the Pro 1 1 and 13 hours for the Pro 13. All three 
models sport carbon-fiber construction and offer a full HD display. 



China's Tianhe-2 Is 
The Fastest SC Going 

Tianhe-2, a supercomputer developed at China's National 
University of Defense Technology, recently skyrocketed to the top 
of the list of the world's fastest 500 supercomputers. Touting a 
performance of 33.86 petaflops (or 33,860 trillion calculations per 
second) in the UNPACK benchmark, Tianhe-2 nearly doubled 
the previous record while earning top honors on the 4 1st version 
of the semi-annual Top500 supercomputer list. Tianhe-2, which 
translates to "Milky Way-2," topped previous No. 1, Titan, a Cray 
XK7 at the U.S. DOE's Oak Ridge National Laboratory. The 
Tianhe-2, which wasn't expected for deployment until 2015, packs 
16,000 nodes, each possessing two Intel Xeon Ivy Bridge CPUs, 
as well as three Xeon Phi processors, for 3,120,000 computing 
cores total. Combined performance of all 500 supercomputers 
totaled 223 petaflops per second, up from 123 petaflops a year ago. 
Overall, 403 of the systems, or 80%, use Intel processors. 



WATCHING THE CHIPS FALL 





CPU 


Released 


Original Price 


Last Month's Price 


Online Retail Price* 


Here is the pricing 


AMD FX-8350 Eight-Core 


10/23/2012 


$195 


$199.99 


$199.99 


information for 


AMD FX-8320 Eight-Core 


10/23/2012 


$169 


$174.99 


$159.99 


various AMD and 


AMD FX-8150 Black Edition Eight-Core 


10/12/2011 


$245** 


$179.99 


$179.99 


Intel CPUs. 


AMD A1 0-6700 Quad-Core 


6/4/2013 


$142** 


N/A 


$148.99 


AMD A10-6800K Quad-Core 


6/4/2013 


$142** 


N/A 


$149.99 




AMD A8-6600K Quad-Core 


6/4/2013 


$112** 


N/A 


$119.99 




AMD A8-3850 Quad-Core 


7/3/2011 


$135** 


$84.99 


$84.99 




AMD A8-6500 Quad-Core 


6/4/2013 


$112** 


N/A 


$118.99 




AMD A10-5800K Quad-Core 


10/12/2012 


$122** 


$129.99 


$129.99 




AMD A6-3670K Quad-Core 


12/20/2011 


$115** 


$74.99 


$74.99 




Intel Core i7-3970X Extreme Edition 


11/12/2012 


$999** 


$1,029.99 


$1,029.99 




Intel Core i7-3960X Extreme Edition 


11/14/2011 


$990** 


$1,069.99 


$1,069.99 




Intel Core i7-4770K 


6/2/2013 


$339** 


N/A 


$349.99 




Intel Core i7-4770 


6/2/2013 


$303** 


N/A 


$309.99 




Intel Core i7-3820 


2/12/2012 


$305** 


$299.99 


$229.99 




Intel Core i5-4670K 


6/2/2013 


$242** 


N/A 


$239.99 


* As of July 2013 


Intel Core i5-4670 


6/2/2013 


$213** 


N/A 


$229.99 


** Manufacturer's 


Intel Core i5-4570 


6/2/2013 


$192** 


N/A 


$199.99 


estimated price 


Intel Core i5-4430 


6/2/2013 


$182** 


N/A 


$189.99 


per 1 ,000 


Intel Core i3-2130 


9/4/2011 


$138** 


$129.99 


$129.99 




4 August 2013 / www.computerpoweruser.com 



FRDNT5IDE 



WHAT'S HAPPENING 

HARDWARE 




Thermaltake Aims To 
Cool Notebooks In All Ways 

Notebook coolers aren't for everyone, but those who do 
seek out a model for the purpose of ushering heat away 
from their laptop typically want a notebook cooler that 
brings a little something extra to the table. Thermaltake's 
new Allways Control Notebook Cooler (pricing to come) 
attempts just this by building in no less than four USB 
2.0 ports on the side of its stately aluminum- and plastic- 
based frame, which weighs 820 grams. Accommodating 
up to 17-inch notebooks, the cooler also integrates a 
handy dial to adjust the speed (1,300 to 2,100 rpm) 
of the dual 17cm fans built in. As for the fans, users 
can manually control the angles at which they deliver 
airflow through the vented slots built into the aluminum 
faceplate residing on the cooler's topside. Rubber pads are 
also onboard to keep a notebook in place, and the cooler's 
incline is also adjustable. 




NuForce's MMP Plays Nicely 
With Headphones 

You've probably heard the theory that today's mobile devices 
lack the power to enable a quality pair of headphones to 
deliver the type of volume and quality they're capable of 
delivering. NuForce says this is because in an attempt to 
satisfy the range of earbuds and over-the-ear headphones 
models out there, "your mobile device's headphone output is 
optimized for none." NuForce believes its MMP ($59), short 
for Mobile Music Pump, can rectify this situation, particular 
for over-the-ear cans, which NuForce states can require 10X 
more power to obtain the same volume as earbuds. The MMP 
is essentially a 2.3- x 1.9-inch, battery-powered (8 hours life; 
micro USB port for charging) headphone amplifier offering 
3X or 5X gain settings. An onboard DAC, however, appears 
to be missing. NuForce says you should expect headphones to 
"sound distinctly clearer and more natural" afterward. 




Konstruktor Puts The DIY 
Into Cameras 

Because you're the type who embraces the process that is 
building your own PC, we're guessing that you're also the 
type that would be interested in the process that is building 
your own 35mm SLR camera from scratch. That's exactly 
the type of opportunity that the Konstruktor DIY Kit ($35) 
provides. After using the provided pieces to build your 
camera, which can take as little as 20 minutes if a video 
on kit maker's Lomography website holds true, you can 
customize it with decals before proceeding to take film-based 
shots promised to be "wonderfully sharp and vibrant" and 
that "capture the joyful essence of SLR analog photography." 
In addition to the basic kit, Lomography offers Starter Pack 
($49.80), Experiment Pack ($71.60), and DIY Daredevil 
Pack ($100.60) versions. 
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Ouya Delivers The Goods— Sort Of 

Well, that didn't take long. Shortly after Ouya announced the 
retail availability of its much anticipated Android-based $99.99 
gaming console in late June in the United States, the UK, and 
Canada, the console had already sold out at Amazon.com. To 
date, Ouya boasts more than 17,000 game developers have 
registered globally to create titles for the console, which got its 
start on Kickstarter in July 2012. The company also states that 
more than 170 games are available to demo free of charge, as well 
as apps for audio and video streaming. Beyond touting 1080p 
and surround-sound quality, Ouya comes with a Bluetooth- 
enabled controller specifically designed for the console (additional 
controllers are $49.99 each). In not so positive news, however, 
hundreds of early Kickstarter backers had yet to receive their units 
prior to retail launch as they were promised. Ouya's Ken Stephen 
wrote in an open letter that the vast majority of these early 
backers were internationally located and shipping issues related to 
Hong Kong partners were to blame. 



HARDWARE MOLE 




Fan TV: "Simple & Beautiful" 

Based on first appearances, the Fan TV indeed looks simple 
and beautiful, just as its maker Fanhattan claims. Whether 
the device can "simplify your living room with one device 
that does it all," however, remains to be seen. Fan TV will 
address this by packing live TV, DVR, and streaming content 
abilities into one small box that bundles what appears to be 
an incredibly convenient and intuitive touchpad remote. The 
buttonless remote uses swipes, taps, and gestures to control 
volume, record shows, etc. Also alluring is Fan TV's user 
interface for browsing, searching, and discovering content. 
Functionality-wise, the device promises to replace a DVR 
with a cloud-based vault. Fanhattan is reportedly working 
to partner with pay TV providers and online providers. The 
device is expected later this year at price still to be named. 



A PC In A 

Cardboard Box— Literally 

There's some truth to VIA Technologies' notion that because 
many common computing chores can now be performed via 
the web, a low-cost computer with Internet connectivity "can be 
just as valuable as a much more expensive computer." With that 
in mind, VIA Technologies presents the APC Paper, a Neo-ITX- 
based system housed in a recycled cardboard case for users who 
don't want to pay for "functions that you don't need and won't 
be using." Set for Q3 2013 release at $99, the Android 4.0-based 
system measures just 98mm x 204mm x 28mm (HxWxD) but 
includes HDMI, USB 2.0, micro USB, and audio inputs; a 
microSD card slot; and an Ethernet jack. An 800MHz VIA Arm 
Cortex-A9 processor, 512MB DDR3 memory, 4GB NAND 
Flash, and 2D/3D integrated graphics are also present. 
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AOL Enters The Reader Fray 

As you read this, Google Reader should be no more. That 
doesn't mean there hasn't been a bevy of other companies 
looking to pick up where Google is leaving off, including 
AOL, which debuted its own Reader recently. As Wired 
reported, however, while the effort has all the features users 
would expect from a robust RSS reader and those with an 
AOL account would "be remiss not to give it a shot," AOL 
Reader doesn't really have "anything mind-blowing that sets it 
apart." Elsewhere, in addition to Digg, Flipboard, Pulse, and 
others looking to gain users' favor, Feedly recently announced 
a "completely standalone web version" of the service that 
works with all major browsers via new service called Feedly 
Cloud. The Wall Street Journal, meanwhile, reported that 
Facebook is also looking to get in on the act and has been 
"quietly working on a service" that will resemble Flipboard's 
offering by displaying content from publishers and users in a 
format geared at mobile devices. 



The World Of Minecraft 

Recent reports concerning the incredibly impressive PC 
sales pace that Minecraft is setting begs the question: 
Who isn't playing the game these days? In late June, 
Mojang, the independent developer of the massively 
successfully title, reported that the game had surpassed 
1 1 million sales for Windows and Mac systems. It doesn't 
appear those sales are going to slow down anytime soon, 
either. VG247.com reported that the Xbox 360 edition of 
Minecraft (released in May 2012 and "selling a staggering 
4 million copies in just five months") has amassed more 
than 6 million sales via download, while the Pocket 
Edition of Minecraft has accounted for an additional 
10 million sales. Though Minecraft became available 
in alpha in 2009, it didn't officially release launch until 
November 2011. Development of a new version for the 
new Xbox One is underway. 



r 
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IN JUST k YEARS, 




LAUNCHED OVER 



on II n n new projects 

70,UUU AND RAISED 

Mil I IflM 

Prepare To Have Your Mind Blown 

We all know the Internet and technology have forever changed 
the world. Sometimes, though, its good to have some reminders 
of just how much. Businesslnsider.com recently did just that 
by presenting two dozen "mind-blowing facts" as compiled by 
Mitch Joel, author of "CTRL-ALT-Delete: Reboot Your Business. 
Reboot Your Life. Your Future Depends On It." For example, did 
you know Google's ad revenue tops that of the entire U.S. print 
industry or that Amazon. corn's warehouse space could fill 700- 
plus Madison Square Gardens? Or that while 38 million people in 
1999 had broadband Internet access 1.2 billion people do today — 
on their mobile phones. More people today, in fact, have mobile 
subscription service than access to electricity and safe drinking 
water. As for the Internet itself, reportedly there are 14.3 trillion 
live web pages (though that number will have grown substantially 
as you're reading this). Perhaps most startling, Reddit reportedly 
has 62.3 million unique visitors per month and delivers 4.4 billion 
page views monthly but has just 22 employees. 



Lone Signal Beams Your 
Well-Wishes To Gliese 526 

Roughly 17.6 light years from Earth is Gliese 526, a solar system 
that may or may not hold alien life. The adventurers at a startup 
dubbed Lone Signal is taking a crowdsourcing approach to finding 
out. Specifically, Lone Signal states it believes that "crowdsourcing 
messaging to extraterrestrial intelligence (METI) is the ideal 
approach to establishing a stable, cohesive, and well-resourced 
interstellar beacon on Earth." To that end, the company wants 
Earth's inhabitants to join in transmitting "beams," or Twitter-like 
messages less than 150 characters long, via Lone Signal's access to 
the Jamesburg Earth Station in Carmel Valley, Calif Why Gliese 
526? Because of its potentially habitable conditions, Lone Signal 
states. Your first beam is free, but subsequent ones will cost you 
(four credits run 99 cents, for example). You can read others' beams 
at the website (www.lonesignal.com) and "echo" your beams to 
your Facebook and Twitter accounts. 





Singularity 



science fiction I 
fantasy! 
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Science Fiction & Fantasy 
Stack Exchange 

If you're keen on science fiction and fantasy, you're going to love 
Science Fiction & Fantasy Stack Exchange (scifi.stackexchange.com), 
a Q&A site geared specifically to science fiction and fantasy fans. 
Part of the larger Stack Exchange community (104 Q&A websites, 
3.6 million users, 6.6 million questions, and 12 million answers), 
SF&FSE seeks to "build a library of detailed answers to every 
question" on the genres, but there are some rules for participation. 
For example, "the site is about getting answers" and "not a discussion 
forum." Thus, "there's no chit-chat." Top answers to questions rise to 
the top based on users' votes, and users can boost their reputations 
based on questions, answers, and edits provided. Recent examples of 
actual queries include "How intelligent is SkyNet?" and "What Borg 
enhancements are retained by Jean-Luc Picard?" 
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NEW OPPORTUNITIES WITH NEW 



New domains. New opportunities. Create your perfect web address with 
over 500 new top-level domains from 1&1! Short, memorable domains 
like fashion.blog and auto.shop are ideal for getting your website found easily. 
Pre-reserve your preferred domain for free, with no obligation! With regular 
updates from 1&1 you don't miss the chance to get the domains you want. 
Find out more on our website 1and1.com 



.tech 



PRE-RESERVE 

FREE 

WITH NO OBLIGATION!* 





DOMAINS i E-MAIL j WEB HOSTING I eCOMMERCE I SERVERS |1and1.C0m 



Pre-reserve a domain name is not a guarantee that you will be able to register that domain. Other terms and conditions may apply. Visit www.1and1.com for full promotional offer details. 
Program and pricing specifi cations and availability subject to change without notice. 1&1 and the 1&1 logo are trademarks of 1&1 Internet, all other trademarks are the property of their 
respective owners. © 2013 1&1 Internet. All rights reserved. 
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The folks at the Weather Channel are looking for a gung-ho Director of Data Management to oversee 
all the data they generate about . . . well, the weather. The ideal candidate will have at least 1 
years of experience with data services including business intelligence programs and enterprise 
data warehousing, as well as extensive experience as a systems architect and developer. The more 
you know about SQL/Pearl/Java/C++, the better. You'll be working with API management tools 
and databases that feed Weather.com, a very popular cable TV channel, and various other media 
properties. You'll also oversee data that drives information daily for 60 million web users, including 32 
million people who get their weather info through mobile apps. This opening is at the headquarters 
in Atlanta. No, you won't be driving cross-country looking for tornados, snowstorms, and hurricanes 
with inclement weather star Jim Cantore, but then again, do you really want to get pelted with hail and 
hurricane winds every week? Yeah, that's what we thought. 

(For more information, see weather.com) 



Nice Phone. Yours? 

A recent Sage report on mobile device use revealed that nearly half of companies 
surveyed (48%) already have a BYOD (Bring Your Own Device) option in place. But not 
everyone's taking advantage: Companies were asked, "Are the mobile devices used 
by your employees supplied by your company? (Check all that apply.)," and results 
indicated that more than two-thirds still have employees who use company-provided 
phones and tablets instead of being left to— wait for it!— their own devices. 

Source of Mobile Devices For Employees 

Source % of Respondents 

Company 69% 
Employee (no company reimbursement) 33% 
Device supplied by employee, but service paid by Company 1 7% 
Don't know /aren't sure 2% 

(Source: Sage) 



A Day In The Life Of The Internet 



Number of existing Apple 1 computers that 
are known to still be functioning. 

(Auction Team Breker, which auctioned one 
this past May for $676,000.) 



34% 



Percentage of U.S. consumers who currently 
own any type of tablet computer. 

(Pew Research) 




400 



billion 



Number of stars, give or take a few billion, 
in the Milky Way galaxy. 

(Astronomer estimates via 
Universe Today, com ) 



Research giant Nielsen Corp. recently compiled some fun tidbits of information from a few 
players on the Internet as part of a report on Big Data. Maybe "Humongous Data" would be 
name for the massive amounts of information that the 
Internet generates. For example, Nielsen found that ^M^^ ■■ 

users do the following every day. M M ^^fl 



150 

w major I \J 

be a better Number of synai 

^^^^^^ trillion, in the av 



trillion 



Number of synapses, give or take a few 
a ^^^^_ fc ^^^^^ ^^^^^ trillion, in the average human brain. 

^^^^^^^^ ^^^^^^^ ^^^^^^^M (Neuroscientist estimates 

■jJ-Ij 



UPLOAD: 1 2 years' worth of video viewing to YouT 
EXCHANGE: 40 million photos on Instagram 
SHARE: 2.5 billion pieces of content on Facebook 
SEND: 400 million tweets via Twitter 
WRITE: 85 billion trillion zillion obnoxious troll pos 

**0K, we fess up: We made that last one up. 
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Create The PC Of Your Dreams 






















l 






M 







Gamer Xtreme XT 




14X 

Windov 


<») 

HD7.1 600W 

/s8 




Xtreme Gear" 


FREE 

m 

Liquid Cooling 



.cynerpowerpc.com 








Intel® Core™ 


i7 


Processor 




4770K3.50Ghz 


$909 


47703.40Ghz 


$875 


Intel® Core™ 


i5 


Processor 




4670K3.40Ghz 


$805 


46703.30Ghz 


$775 


45703.10Ghz 


$749 


44303.30Ghz 


$739 



Gamer Xtreme 2000 



Windows 8 

Gigabyte 5 GA-Z87-HD3 Mainboard w/ USB 3.0 & SATA 6 
Corsair 8GB DDR3 1600 Mhz Dual Channel Memory 
1TB SATA III 7200 RPM HD 
Nvidia" Geforce® GTX 650 1 GB Video Card 
Thermaltake Commander Gaming Tower Case 430 Watt 80+ Power 
Asetek Liquid Cooling System p rQm £^ A A 



Intel® Core™ i7 
Processor 

4770K3.50Ghz $1159 
47703.40Ghz $1119 

Intel® Core™ i5 
Processor 

4670K3.40Ghz $1055 

46703.30Ghz $1025 

4570 3.1 OGhz $999 

4430 3.30Ghz $989 



Gamer Xtreme 3000 

CHI 4)) IIbsII^II Ji 

HD 7.1 600W Xtreme Gear* Xtreme Gear 4 Liquid Cooling 

Windows 8 

Gigabyte* GA-Z87-HD3 Mainboard w/ USB 3.0 & SATA 6 
Corsair" 1 6GB DDR3 1 600 Mhz Dual Channel Memory 
2TB SATA-III 6.0 7200 RPM HD 
Nvidia 8 Geforce® GTX 650Ti 2GB Direct X 1 1 Video Card 
CoolerMaster HAF 912 Gaming Tower Case 600 Watt Power 
Asetek Liquid Cooling System From ^AOfl 




FANGB00KEV0 HX7-100 

Intel*' Core w i7 Processor 4700MQ 



Intel® Core™ i7 Processor 
Extreme Edition 
4930MX $2229 
4900MQ $1689 
4800MQ $1489 
4700MQ $1349 



Windows 8 

Intel HM87 Chipset 
173" Full HD Display 1920x1080 
8GB DDR-3 1 333 Memory 
750 GBSATA300 Hard Drive 
Nvidia* Geforce® GTX 770M 3GB Direct X 1 1 Video Card 
8X DVD+-RW Rewriteable Drive 
1 000/1 00/1 Network Card p rom 
802.1 1 B/G/N Wireless Network tffc m m 



Intel® Core™ i7 Processor 
Extreme Edition 
4930MX $2349 
4900MQ $1809 
4800MQ $1609 
4700MQ $1469 



FANGB00K EV0 HX7-200 

Inter Core™ i7 Processor 4700MQ 

?» 1 1 c^h SB ir~©~ 

LOS 1 1 « | | Reader | | Built-in 

Windows 8 

Intel HM87 Chipset 
17.3" Full HD Display 1920x1080 
16GB DDR-3 1333 Memory 
64GB SATA III 6.0Gb/sSSD 
750GB SATA300 7200 Hard Drive 
Nvidia" Geforce* GTX 770M 3GB Direct X 1 1 Video Card 
8X Blu-Ray Combo Drive 
1000/100/10 Network Card ^ om 
802.1 1 B/G/N Wireless Network $1 A fill 



* CYBERP0WERPC 

All Desktop systems come with 3 year Limited Warranty + lifetime toll free techsupport 

NVIDIA®, nForce®, GeForce®, SLI™ are trademarks or registered trademarks of NVIDIA Corporation or its subsidiaries in the United States and other countries. 
CyberPower PCs use genuine Microsoft® Windows® • www.microsoft . com/pi racy/ho wtotel I 
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GIGABYTE 
GA-Z87X-UD4 




ntel's Haswell processors boast more 
capabilities in their architecture than 
ever before, but that doesn't mean there's 
nothing left for your motherboard to 
contribute. And with the GA-Z87X- 
UD4H, GIGABYTE delivers both 
reliability and connectivity in spades. 

For example, the board features an 
International Rectifier digital power 
design for stable, steady power delivery 
via the PWM controllers and PowIRstage 
ICs. GIGABYTE also provides you with 
support for 10 USB 3.0 ports, each of 
which comes with a dedicated fuse that 
will isolate potential damage during 
malfunctions. 

The GA-Z87X-UD4H is engineered 
with GIGABYTE'S Ultra Durable 5 Plus 
technology. The large heatsinks that 
cover the PWM and PCH sections of 
the motherboard feature a distinctive 
red and silver metal. Ultra Durable 5 
Plus also provides you with Black Solid 
Caps that have an advertised life span 
of 10,000 hours, even under operating 
conditions of 105 degrees Celsius. To 
protect against electrostatic discharge, 
the LAN and rear USB ports have 
a protection filter that can withstand 
power surges. GIGABYTE also provides 
you with a DualBIOS, which can get 
you out of a jam if the main BIOS fails. 

With this motherboard, you'll be able to 
utilize two-way SLI or CrossFire. We'll note 
that there are three PCI-E xl6 slots, but 
the bottom slot only operates at x4 speed. 
In addition to the PCI-E xl6 slots, you'll 
find three PCI-E xl slots and one legacy 
PCI slot. The bottom PCI-E xl6 slot shares 
bandwidth with the PCI-E xl slots, and 
those slots will become unavailable if you 
install anything in the bottom PCI-E xl6 
slot. Those opting for onboard graphics will 
like that GA-Z87X-UD4H provides VGA, 
DVI-D, HDMI, and DisplayPort outputs. 



The GA-Z87X-UD4H also supports 
high-performance memory. The maximum 
supported memory frequency is DDR3- 
3000, and you can use Intel XMP timings. 
Overclockers will be able to adjust a 
truckload of frequency and voltage settings 
via the BIOS, and GIGABYTE also 
provides its EasyTune software that lets you 
adjust the same settings in Windows. Those 
looking for more control over fan speeds 
and noise will like GIGABYTE'S Smart Fan 



2 utility, which gives you complete control 
over both CPU and system fans. You'll find 
Quick Buttons on the motherboard for 
power, reset, and clear CMOS. A variety 
of voltage read points are located on along 
upper right edge of the board. 

For storage, there are eight 6Gbps 
SATA ports. The top six ports allow for 
RAID 0, 1, 5, and 10 configurations. The 
bottom two SATA ports are powered by 
a Marvell 88SE9172, which also support 
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two 6Gbps eSATA ports on the rear I/O 
(although can only use one or the other 
at one time). There are six USB 3.0 ports 
on the rear I/O panel, plus three USB 
2.0 headers for and two USB 3.0 headers. 
To improve headphone audio quality, 
GIGABYTE includes an amplifier that can 
drive 600ohm loads. The board's Realtek 
ALC898 supports llOdB SNRHD audio. 

We tested the GIGABYTE GA-Z87X- 
UD4H with an Intel Core 17-4770K, two 
GeForce GTX 580s, and 16GB DDR3- 
1866 Kingston Predator memory. The GA- 
Z87X-UD4H delivered an impressive mark 
of 8.53 in Cinebench 11.5. The CPU's 



power also showed up in POV-Ray 3.7 Beta, 
scoring 1600.97 pixels per second. We ran 
3DMark 1 1 using the Extreme preset and 
achieved an overall result of X4195. The 
Combined Score of 4760 is also a high score. 
In PCMark 7, the motherboard produced 
an overall score of 6335, highlighted by a 
Computation Score of 9089. 

If you're looking for a motherboard that 
will help to ensure stable power delivery 
and allow for high overclocks on both the 
CPU and memory, the GIGABYTE GA- 
Z87X-UD4H is a good choice. ■ 



by Nathan Lake 



To improve headphone audio qu6% 
GIGAB>TE includes an amplifier that 
can drive 600ohm loads, 



Specs: Max memory: 32GB (DDR3-1600; Max 0C: DDR3-3000); Slots: 3 PCI-E 3.0 x16, 3 PCI-E x1 , 1 PCI; Storage; 8 6Gbps SATA; Rear I/O: 1 HDMI, 1 
DisplayPort, 1 DVI, 1 VGA; 6 USB 3.0, 2 6Gbps eSATA, 1 Ethernet, 1 S/PDIF out, audio I/O, 1 PS/2 port; Form factor: ATX; Warranty: 3 years 
Test system specs: Processor: Intel Core i7-4770K; GPU: Z0TAC GeForce GTX 580 (2x, SLI); RAM: 16GB Kingston HyperX Predator DDR3-1866; Storage: 
128GB Crucial RealSSD C300; OS: Windows 8 Enterprise (64-bit) 
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MSI Z87-GD65 GAMING 



Gamers looking for a competitive 
edge will like MSI's Z87-GD65 
GAMING. Like most high-end boards, 
it has support for multiple graphics 
cards and overclocking, but what really 
sets the Z87-GD65 GAMING apart 
from the pack are the enhancements 
to audio, Ethernet connectivity, and 
input devices, which help you to hear 
enemies better, reduce lag, and take full 
advantage of mice and keyboards with 
speedy polling rates. 

For improved audio quality, MSI 
includes a studio-level 600ohm 
headphone amplifier, as well as gold- 
flashed audio jacks and an EMI- 
shielded audio codec. The audio 
circuitry is also isolated from other 
motherboard components, which will 
reduce interference that can reduce 



sound quality. Creative's Sound Blaster 
Cinema provides positional audio over 
stereo headphones to let you better 
locate opponents in game. To avoid 
lag and optimize response time, the 
Z87-GD65 GAMING comes with 
Killer's E2200 network chip. The Killer 
software lets you manage which games 
and applications have network priority. 
The two USB 2.0 ports and the PS/2 
port at the top of the rear I/O panel 
have been optimized for peripherals 
with high polling rates, so your 
high-end mouse and keyboard should 
be right at home on this board. 

3D graphics and gaming go hand 
in hand, so MSI didn't short you here, 
either. The Z87-GD65 GAMING 
offers support for either three-way 
CrossFire or two-way SLI via its three 



PCI-E xl6 slots. Two-card setups will 
evenly split the 16 PCI-E lanes found 
in your Haswell processor. To further 
enhance your gaming, MSI includes 
Lucid's Virtu MVP 2 virtualization 
software, which lets your PC use Intel's 
HD Graphics power for virtual VSync. 
Offloading the VSync to the integrated 
graphics cores should smooth frames 
without limiting mouse responsiveness. 

Of course, overclocking is also 
a priority with the Z87-GD65 
GAMING. The OC section of the 
BIOS includes a host of frequency, 
clock, voltage, and ratio settings, and 
you can create up to six overclocking 
profiles. If you prefer to overclock in 
Windows, you can use the Command 
Center software that lets you tune basic 
frequency settings and adjust cooling 




16 August 201 3 / www.computerpoweruser.com 



H E AW GEAR 





features. An OC GENIE button on the 
motherboard delivers CPU overclocking 
settings via preset configurations. 
The Z87-GD65 GAMING supports 
memory modules clocked at up to 
DDR3-3000. 

MSI's Military Class 4 components 
provide lay a solid foundation. This 
includes 93% energy efficient Hi-c 
CAPs, Dark CAPs with a 10-year 
life span, and Super Ferrite Chokes. 
The connectors on the board have 
protection against electrostatic 
discharge to prevent short circuits. 
Two BIOS ROMs are built in, so 
if one crashes, you can simply slide 
the BIOS switch to boot into the 
functioning BIOS. 

You can also speed up your PC using 
the RAMDisk software provided with 
motherboard, so you can create a high- 
speed virtual drive from your system 
memory. You can use the RAMDisk 
to store things like game images. MSI 
Super RAID allows you to combine 
storage among hard drives, SSDs, 
mSATA, and other bootable devices. 
The utility supports Intel Smart 
Response, Intel Rapid Start, and Intel 
Smart Connect. 

In terms of connectivity, you'll find 
plenty of external and internal options. 
There are six USB 3.0 ports (four rear, 
two internal), eight USB 2.0 (two 
rear, six internal), eight 6Gbps SATA 
ports, 1 mSATA port. We'll note that 
the SATA 6 port will be disabled if the 
mSATA port is occupied. SATA ports 1 



through 6 support RAID 0, 1, 5, or 10 
configurations. MSI includes its Super 
Charger technology to increase USB 
power to portable devices. 

We tested the Z87-GD65 GAMING 
with a stock-clocked Intel Core i7- 
4770K , two ZOTAC GeForce GTX 
580s in SLI, and 16GB of Kingston's 
HyperX Predator memory running 
at DDR3-1866. In Metro 2033, we 
topped 40fps at 2,560 x 1,600 with all 
settings on high. Aliens vs. Predator 
produced even better results, with 
54fps at the highest quality. We ran 
3DMark 1 1 using the Extreme settings 
and saw an overall score of X4242, 
highlighted by a Physics score of 4775. 
The Memory Bandwidth results of 
24GBps in SiSoftware Sandra 2013 
show off the board's support for high- 
speed memory. 

The MSI Z87-GD65 GAMING 
provides you with a complete set of 
tools to get most out of your gaming 
skills. And the enhanced support for 
audio, network, and input devices is 
something you won't find on just 
any motherboard. All in all, this 
motherboard is a good choice to pair 
with a new Haswell processor. ■ 



by Nathan Lake 



Z87-GD65 GAMING 

$189.99 
MSI 

us.msi.com 



Specs: Max memory: 64GB (DDR3-1600/Max 0C: DDR3-3000); Slots: 3 PCI-E 3.0 x16, 4 PCI-E x1; Storage; 8 6Gbps SATA, 1 6Gbps mSATA; Rear I/O: 1 
HDMI, 1 DVI, 1 VGA; 4 USB 3.0, 2 USB 2.0, 1 Ethernet, S/PDIF (coaxial, optical), audio I/O, 1 PS/2; Form factor: ATX; Warranty: 3 years 
Test system specs: Processor: Intel Core i7-4770K; GPU: ZOTAC GeForce GTX 580 (2x, SLI); RAM: 16GB Kingston HyperX Predator DDR3-1866; Storage: 
128GB Crucial RealSSD C300; OS: Windows 8 Enterprise (64-bit) 
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GIGABYTE 
GA-Z87X-UD5 




This is the flagship motherboard 
in GIGABYTE'S Ultra Durable 5 
Plus lineup, which provides you with a 
variety of features and components that 
deliver reliability and stability The GA- 
Z87X-UD5H is built on Intel's 8 Series 
platform to support 4th Generation Intel 
Core processors, and, obviously, the Z87 
chipset. Here, we'll check what additions 
GIGABYTE has made to the Z87 chipset. 

One of the key elements of GIGABYTE'S 
Ultra Durable 5 Plus technology are the 
large heatsinks that run along the PWM 
and PCH areas. With the GA-Z87X- 
UD5H, GIGABYTE designs the heatsinks 
with a classy black, gold, and silver exterior. 
Other features of Ultra Durable 5 Plus 
include Black Solid Caps that are rated for 
10,000 hours of operation at 105 degrees 
Celsius, as well as a digital power design 
using International Rectifier PowIRstage 
ICs. GIGABYTE DualBIOS is provided to 
give you both a main and backup BIOS to 
protect your PC against crashes and viruses 
that could corrupt the BIOS. 

People wanting to overclock their 
processor and memory need to check out 
the various features of the GA-Z87X- 
UD5H. Like many GIGABYTE boards, 
this one comes with a debug display and 
onboard buttons for power, reset, and clear 
CMOS. Voltage read points are available 
along the top right, so you can use a 
multimeter to get real-time readings for 
core voltage, DIMM voltage, and more. 
GIGABYTE includes its EasyTune software 
to let you adjust frequency and voltage 
settings in Windows. Those running high- 
speed memory will like that GA-Z87X- 
UD5H maximum DRAM frequency is 
DDR3-3000. The board comes with four 
slots and allows for up to 32GB of memory. 
We also like that GIGABYTE included 
seven fan connectors to give you ample 
places to plug in system fans. 



The GA-Z87X-UD5H supports 
both two-way SLI and CrossFire, and if 
you install two GPUs, each will run at x8 
speed. A third PCI-E xl6 slot is available, 
and it could be used for a PhysX card. 
GIGABYTE also provides you with three 
PCI-E 2.0 xl slots and a legacy PCI slot. 
For GPU overclocking, you'll also find a 
SATA power port along the right side of the 
motherboard that helps to deliver addition 
power for stability to the PCI-E slots. 



Those opting to use integrated graphics 
will be able to choose from among two 
HDMI, one DVI-I, and one DisplayPort 
output. The HDMI ports support the 1 .4a 
standard and a maximum resolution of 
4,096 x 2,160. The DisplayPort output can 
work at a maximum resolution of 3,840 x 
2,160 and supports DisplayPort 1.2. 

GIGABYTE protects the LAN and 
rear USB ports from electrostatic 
discharge with dedicated protection 
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Benchmark Results 



GIGABYTE 
GA-Z87X-UD5H 



3DMark 11 Extreme 



X4222 

3866 



Graphics Score 
Physics Score 



10095 
4760 



Combined Score 
PCMark7 



6345 

6434 



Productivity 
Creativity 



5876 
8398 



Entertainment 
Computation 



9120 
5300 



System Storage 



SiSoftware Sandra 2013 
SP2 Lite 



DhrystoneAVX2 (GIPS) 



13752 
100.64 



Whetstone iSSE3 
(GFLOPS) 



x32 Multi-Media Integer 
AVX2 (Mpixels/s) 



425.42 



x16 Multi-Media Float 
FMA3 (Mpixels/s) 



416.69 



Integer B/FAVX/1 28 
(GBps) 



24.58 



Floating B/FAVX/1 28 
(GBps) 



24.74 



POV-Ray 3.7 Beta* 
Cinebench 11.5** 



1620.8 
8.42 



Games (2,560x1,600) 



Metro 2033 
(4XAA, 16XF) 



40.21 



Aliens vs. Predator 
(4XAA, 16XAF) 

* pixels per second 

** points 



55.5 




filters. Additionally, all of the external 
USB ports come with a dedicated fuse 
that will isolate potential damage during 
malfunctions to safeguard data during 
transfer. Four USB 2.0 ports are provided 
via internal headers. 

For internal storage, there are 10 
6Gbps SATA ports. The Z87 chipset 
supplies six of those ports (and offers 
RAID 0, 1, 5, and 10 configurations), 
while the other four are powered by a 
Marvell 88SE9230 chip that supports 
RAID 0, 1, and 10 configurations. 
The SE9230 controller also supports 
HyperDuo Technology that allows 
an SSD to function as the cache for an 
HDD, giving the traditional hard drive a 
performance level more akin to an SSD. 

GIGABYTE includes an amplifier 
that can drive 600ohm loads, and the 
audio codec supports HOdB SNR HD 
audio. The components should help to 
improve the quality of audio from your 
headphones. An S/PDIF output is 
available on the rear panel for surround 
sound audio. If you're running audio 



to a receiver or monitor with built-in 
speakers, you could also use the HDMI or 
Display Port cables. 

We ran the GA-Z87X-UD5H through 
our benchmarks on a test system that 
included include an Intel Core i7-4770K, 
two GeForce GTX 580s, and 16GB 
DDR3-1866 Kingston Predator memory. 
In Aliens vs. Predator, we saw 55.5fps when 
we tested at 2,560 x 1,600 with all settings 
on high (4XAA, 16XAF). 3DMark 11 
produced an overall score of X4222 on the 
Extreme present, highlighted by a Physics 
score of 10095. The Intel Core 17-4770K 
was efficient in SiSoftware Sandra 2013's 
Processor Multi-Media test, posting MPixels 
per second marks of 425.42 and 416.69 
in the x32 Multi-Media Integer and xl6 
Multi-Media Float tests, respectively. 

The GA-Z87X-UD5H packs a number 
of enthusiast features, including multiple 
tools for overclocking. It's an ideal fit for 
power users looking to get the most out 
of their components. ■ 



by Nathan Lake 



Specs: Max memory: 32GB (DDR3-1600/Max 0C: DDR3-3000); Slots: 3 PCI-E 3.0 x16, 3 PCI-E x1, 1 PCI; Storage; 10 6Gbps SATA; Rear I/O: 2 HDMI, 1 
DisplayPort, 1 DVI; 6 USB 3.0, 2 Ethernet, 1 S/PDIF out, audio I/O, 1 PS/2 port; Form Factor: ATX; Warranty: 3 years 

Test system specs: Processor: Intel Core i7-4770K; GPU: Z0TAC GeForce GTX 580 (2x, SLI); RAM: 16GB Kingston HyperX Predator DDR3-1866; Storage: 
128GB Crucial RealSSD C300; OS: Windows 8 Enterprise (64-bit) 
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hemnaltake 
ater 3.0 Pro 



Last month, we reviewed the Water 3.0 
Extreme, Thermaltake's flagship closed- 
loop CPU cooler that boasts a 240mm 
radiator and includes Thermaltake's Fan 
Control utility. The Water 3.0 Pro comes 
with a 120mm radiator that's 49mm 
thick, and the fans operate from 1,000 to 
2,000rpm, though there's no Fan Control 
utility to manually control the fan speed. 
However, the Water 3.0 Pro's PWM fan 
automatically adjusts its speed based on 
CPU temperate and load. The fans also 
feature Thermaltake's double-curve blades, 
which help provide a maximum of 99cfm 
with a noise level of 20dBA. 

The Water 3.0 Pro is built to 
handle Haswell processors, as well as a 
variety of Intel and AMD sockets. 
Overall, you'll find support for Intel 
LGA1 150/1 155/1 156/1366/201 1 and 
AMD FM1/FM2/A-Series/AM3+/AM3/ 
AM2+/AM2 sockets. The Water 3.0 Pro is 
built with a high-performance waterblock 
that boasts a full copper plate for optimal 
heat conduction. Thermaltake preapplied 
thermal compound to the copper plate, 
so you won't need to buy extra thermal 
paste. The 12V pump motor built into 
the waterblock is capable of operating at 
2,900rpm — give or take 150rpm. 

To install the Water 3.0 Pro, you'll need to 
attach the Intel or AMD mounting bracket 
to the waterblock. Then, you lock it in with 
the included retention ring. Next, you select 
the corresponding backplate and screw the 
mounting bracket to the backplate. The 
120mm radiator gives you have some options 




for where you install it in your case. We 
opted to install the two fans and the radiator 
onto the rear exhaust area of our case. The 
radiator is sandwiched between the two fans, 
which we set up in a push-pull configuration. 

We installed the Water 3.0 Pro into a rig 
that featured Intel's Core i7-4770K, two 
ZOTAC GeForce GTX 580s, and 16GB 
of Kingston HyperX Predator memory 
clocked at 1,866MHz. In idle, the cooler 
produced a temperature of 40 degrees C. 
To stress-test Water 3.0, we ran POV-Ray 
3.7 for 10 minutes on the 4770K (stock- 
clocked) and saw an impressively low 
maximum temperature of 64 C. When 
we ran four simultaneous instances of 



Prime95, the Water 3.0 Pro delivered a 
maximum temperature of 66 C. 

Those temps aren't as low as what 
you'll find with the Water 3.0 Extreme, 
but there's certainly plenty of room for 
overclocking the CPU. The Water 3.0 Pro 
is easy to set up, and it supports a wide 
variety of CPU sockets, so it'll work in 
about any build. That's pretty cool. ■ 

by Nathan Lake 

Water 3.0 Pro 

$94.99 
Thermaltake 
www.thermaltakeusa.com 



Specs: Materials: Copper (waterblock), aluminum (radiator); Fans: 2 1 20mm (1 ,000 to 2,000rpm); Pump motor speed: 2,900rpm; Warranty: 3 years 
Test system specs: Processor: Intel Core i7-4770K; Motherboard: MSI Z87-GD65 GAMING; GPU: ZOTAC GeForce GTX 580 (2x, SLI); RAM: 16GB Kingston's 
HyperX Predator DDR3-1866; Storage: 128GB Crucial RealSSD C300; OS: Windows 8 Enterprise (64-bit) 
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GIGABYTE GeForce GTX 770 4GB 



Shortly after NVIDIA launched its 
GeForce GTX 780 and subsequently 
the GTX 770, GIGABYTE came out with 
its overclocked version of the latter card, 
the GV-N770OC, available in a 4GB and 
2GB version. The one we're testing today 
is the 4GB version, which is designed to 
tackle games and 3D rendering software 
running at stratospheric screen resolutions, 
particularly those that result from running 
three monitors wide. 

The GPU soldered onto this card is the 
same one you'll find in the GTX 680, a 
28nm Kepler GK104 chip with 1,536 
Shader Processing Units, 128 TMUs, and 
32 ROPs. It runs on a 256-bit memory 
bus, just like the 680. But the big difference 
here is that this GPU is paired with 7Gbps 
GDDR5 memory modules, which are 
capable of 224.3GBps of peak bandwidth. 

This new card also features the GeForce 
TITAN's same GPU Boost 2.0 Technology 
for improved overall performance, 
overclocking, and monitoring. GIGABYTE 
added a little hot sauce of its own in the 
form of a slight overclock. The stock GeForce 
GTX 770 has base and boost clocks of 
1,046MHz and 1,085MHz, respectively, but 
GIGABYTE'S card starts at 1,137MHz and 
hits 1 , 1 89MHz when running flat out. 

The vapor chamber cooler on the 
reference board is heavily modified 
on GIGABYTE'S version. It utilizes 
GIGABYTE'S WINDFORCE 3X cooler 
with Triangle Cool technology, which 
is capable of dissipating an impressive 
amount of thermal energy. A trio of 92mm 
fans, two 8mm and four 6mm heatpipes, 
a large vapor chamber over the GPU, and 
a thin aluminum heat shroud combine to 
dissipate up to 450 watts. Other benefits 
of this GIGABYTE card include Ultra 
Durable VGA technology, which consists 
of Japanese solid state caps, a unified 




Driver MOSFET, ferrite core chokes, and 
a 2oz. copper PCB. All of the above help 
make this card run cooler, overclock better, 
and slash power leakage. In short, it's the 
enthusiast's ideal GTX 770. 

The dual-slot card features dual 
DVI ports, an HDMI port, and a full- 
sized DisplayPort. The graphics card is 
approximately 1 1.5 inches long. 

In the benchmarks, the GIGABYTE 
GeForce GTX 770 racked up some solid 
scores in both 3DMark 1 1 and Unigine 
Heaven. In the real-world tests, this card 
showed more than playable frame rates in all 
three of our games when running at 2,560 
x 1,600. Based on these results, it's easy 
to see how well this card can handle even 
the most demanding DX11 titles. As the 
graphics powerhouse inside CPU's Clark 
Kent build heading to QuakeCon, some 
very lucky attendee will walk away with a 
serious gaming machine. I 

by Andrew Leibman 

GeForce GTX 770 4GB 

$449 
GIGABYTE 
www.gigabyte.us 




Test system specs: Processor: Intel Core i7-4770K (3.5GHz, 4-core); Chipset: Intel Z87; Graphics: GIGABYTE GeForce GTX 770 (ForceWare 320.18); 
RAM: 16GB Corsair Vengeance DDR3-1600; Storage: 240GB Corsair Neutron GTX SSD; PSU: Enermax MaxRevo 1500W 
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Aerocool Strike-X One Army Edition 




At first glance, you might make the 
mistake of assuming that Aerocool's 
Strike-X One Army Edition is simply 
a Strike-X One with a palette swap 
from black to army green. Upon closer 
inspection, however, the Army Edition 
shows its true colors and reveals a number 
of nice differences. 

For starters, although the Army 
Edition has dimensions that are similar 
to those of the Strike-X One, they are 
not the same. The Strike-X One Army 
Edition is about half an inch taller and 
not quite half an inch wider, but it isn't 
quite as deep as its namesake. 

Despite its shorter length from front 
to back, the Army Edition still provides 
enough interior space for video cards up 
to 15.7 inches long. The case also has 
two USB 3.0 ports on the front panel 
with internal header support, a feature 
the Strike-X One didn't have. The Army 
Edition also adds a second 120mm fan 
to the one standard rear exhaust fan that 
came with the Strike-X One; this one is 
a red LED unit mounted inside the front 
panel behind the big X to pull in cool air. 

Like the Strike-X One, though, the 
Army Edition provides a removable air 
filter beneath the PSU mount, which 
includes rubber pads at each corner to 
dampen vibration. There's another 
rinsable air filter in front of the front 
panel's intake fan. The case also comes 
with a generous array of motherboard tray 
holes for routing your power and data 
cables well out of sight, and it has the 
same flexible setup for mounting drives 
along the inside of the front. Just attach 
your 3.5- or 2.5-inch internal drives to 
the provided converters (there are five), 
and you can easily slide them into the 
slot where they work best for you. Then, 



lock them in place with the Strike-X One 
Army Edition's provided drive tray clips. 

The Army Edition also serves up the 
same lightweight yet sturdy SECC steel 
body and side panels combined with a 
molded plastic front panel that has the 
Strike-X series' trademark gamer style. 
This time, though, you also get some 
military-style graphics with simulated 
wear on the front and left side panels, and 
there's even a sheet of bullet hole stickers 
in the case's accessory box, should you 
wish to give your rig that lived-in-and- 
shot-up look. 



Military-themed builds have become 
a fixture at LAN parties throughout 
North America over the last couple of 
years, but in many cases to get the right 
look, builders need either to spring for 
expensive custom paint or have the skills 
to do it themselves. Thanks to Aerocool's 
Strike-X One Army Edition, however, 
you can now get that look right out of the 
box along with builder-friendly design, 
and all for less than 80 bucks. I 



by Chris Trumble 



Specs: Dimensions: 17.91 x 7.48 x 18.11 inches (HxWxD); Materials: Steel, plastic; Motherboard support: mATX, ATX; Bays: 4 5.25-inch external, 6 
2.5/3.5-inch internal; Fans: 1 120mm rear, 1 120mm LED front, 2 120mm top (optional), 2 120/1 40mm left side panel (optional), 1 120mm bottom 
(optional); Ports: 2 USB 3.0, audio I/O 
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Cooler Master 
Storm Pulse 






This headset from Cooler Master 
is the first of the company's new 
Pulse series of gaming peripherals to 
break cover. We've always been fans of 
Cooler Master's two-tone color choices 
and designs, particularly on the Trigger 
gaming keyboard, Sonuz headset, and 
Recon mouse, but for the Pulse-R, 
the peripheral maker is going for a 
different look and feel altogether. 

The Pulse-R features a wide black 
plastic headband with a stiff metal core 
and 13 stages of adjustment. The soft 
foam pads on the headband and earcups 
are covered in leatherette material. 
The headset's cans rest on top of your 
ears, but the material is soft enough 
that they do so comfortably, even 
throughout long gaming sessions. The 
leatherette material also effectively seals 
out exterior noises, which lets you more 
fully immerse yourself in the game, 
video, music, or other media. 

One of the Pulse-R's signature 
touches is the pair of laser-etched 
aluminum plates bolted to the outside 
of each can. With a hex key (not 
included), you can remove the plates 
and customize them to your liking. A 
quick coat of spray paint, for instance, 
is enough to make these all your own. 
A ring of white light emanates from 
around the aluminum plates when 
the headset's USB cable is plugged in. 
Another white LED on the flexible mic 
boom also illuminates. When you're 
not gaming or chatting, you can detach 
the mic and set it aside or just angle it 
out of your line of vision. 

According to Cooler Master, this 
headset is optimized for gaming. In 




our extended play sessions, we noticed 
that the Pulse-R headset's 42mm 
drivers deliver a very satisfying sound 
field, with deep impressive lows, a 
full midrange, and crisp highs. Other 
media sounded great. Our voice came 
across loud and clear during online 
gaming sessions, thanks to the noise- 
cancelling technology. 

Keep in mind, although this headset 
features a USB plug, it's just there to 
provide power for the LEDs; this is 
a fully analog headset with a 3.5mm 
plug. That means you can also use this 
headset on just about any device that 
has a 3.5mm audio output jack. 

Yes, there are metal plates on each 
can, but aluminum is incredibly light, 



and this headset ranks as one of the 
lightest we've tested, even compared 
to the headsets we tested last month. 
Other features we like include the in- 
line volume control with mute and the 
durable braided cabling. 

If you're in the market for a no- 
nonsense stereo headset that'll make your 
games sound great without emptying 
you wallet, then check out the CM 
Storm Pulse-R. ■ 

by Andrew Leibman 

CM Storm Pulse-R 

$89.99 
Cooler Master 
www.coolermaster-usa.com 



Specs: Drivers: 42mm (20Hzto 20kHz); Omnidirectional Mic: 100Hzto 1kHz; Sensitivity: -42dB (+/- 3dB); In-line controller: Yes; Connector: 
3.5mm Analog, USB (for LEDs only) 
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Ultra Products Etorque X10 



Over the years, we've seen a number 
of dual-system builds and case mods 
that incorporated one full-sized system 
(usually an ATX or larger motherboard) 
for gaming and similar high-end pursuits 
and a second, smaller system (often 
built on a Mini-ITX board) for use as a 
home file server or game server. These 
builds are very cool and usually leave us 
jonesing to jam a second, tiny system 
inside our cases, but doing so often 
requires fairly extensive engineering skill 
and significant modifications. 

If you're up for the challenge, such a 
project can be a blast, or you can start 
out with a case designed to accommodate 
all the stuff you want to include in 
your build in the first place. The Ultra 
Products Etorque XI is just such a case. 

The Etorque XI is, for all practical 
purposes, two cases in one. The main 
compartment, which runs from the case's 
external red accent line down to its feet, 
provides all the amenities you'd expect 
from a high-end full tower, beginning 
with support for motherboard form 
factors from Mini-ITX all the way up to 
HPTX. It includes four 5.25-inch drive 
bays, four 2.5-inch hot-swap SSD bays, 
and six more hot-swap bays that will hold 
either 3.5- or 2.5-inch drives. In case 
that's not enough drive space, there are 
three more standard internal drive bays at 
the bottom of the front end. 

The upper bays are equipped with 
handy, sliding drive screws connected to 
external knobs that make optical drive/ 
coolant reservoir/fan control panel 
installation a snap. The hot-swap bays 
require a little screwdriver work up front 
when attaching drives to the trays, but 
from that point on provide quick, easy 
installation and removal. 



The gargantuan motherboard tray is 
as builder-friendly as it is big, with a pair 
of cutouts for cooler installation (dual 
CPUs, anyone?), another large cutout 
close to the PSU, and a half-dozen 
more with rubber grommets for routing 
power and data cables behind the tray. 
The cooling cutouts have smooth, rolled 
edges, and there's 3/4 of an inch or more 
between the right side panel and the back 
of the tray. 

The secondary compartment (from 
the red stripe up to the top) supports 
Mini-ITX boards and SFX/mATX form 
factor power supplies. It houses two 5.25- 
inch tool-less bays and two more 2.5/3.5- 
inch hot-swap bays, and there's a large 
double-bay cover at the top that you can 
remove if you want to mount a reservoir 
or fan control panel there. 

The Etorque XI comes with a wealth 
of ventilation and cooling options. Two 
120mm LED fans come preinstalled 
behind the front panel, and a single 
140mm exhaust fan comes attached to 
the rear panel. You can install as many 
as 1 1 more, in a variety of positions and 
sizes. Grommeted liquid-cooling ports 
are present and accounted for on the 
rear panel, as well, and adjustable louvers 
arrayed along the top panel let you set the 
noise-to-ventilation ratio for the optional 
fans below. 

Ultra Products ships a number of 
handy extras with the case, including rear 
panel covers for the upper I/O and PSU 
openings (in case you don't need them), 
a cable you can use to connect two PSUs 
to one motherboard, and two removable 
dust filters you can rinse out and replace 
as needed (in the bottom panel beneath 
the PSU mount and in the left side panel 
behind the fan mounts). 



Etorque X10 

$209.99 

Ultra Products 

www.ultraproducts.com 



The main compartment's side panels 
come off in the traditional fashion — 
remove the rear thumbscrews and pull 
back — while the upper compartment's 
panels on both sides are mounted on fold- 
away hinges and come smoothly out and 
down. 

In short, Ultra Products has thought 
of everything. The Etorque XI is roomy, 
easy to work with, and has a look that is 
aggressive but not ostentatious. If you're 
considering a dual-system build, you'll 
have a hard time beating this combination 
of form and function, especially given the 
Etorque XlO's surprisingly low price. ■ 

by Chris Trumble 



Specs: Dimensions: 30.7 x 9.06 x 23.82 inches (HxWxD); Materials: Steel, plastic; Motherboard support: Mini-ITX, mATX, ATX, E-ATX, XL-ATX, HPTX; Bays: 6 5.25-inch 
external, 1 1 2.5/3.5-inch, 4 2.5-inch; Fans (included): 2 1 20mm LED front, 1 1 40mm rear; Fans (optional): 1 230mm/2 1 40mm/2 1 20mm side, 1 230mm/2 1 40mm/3 
120mm top (main compartment), 2 230mm/3 140mm/4 120mm top (top compartment), 1 230mm/1 140mm/2 120mm bottom; Ports: 2 USB 3.0, 6 USB 2.0, audio I/O 
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Single-Board 
Smorgasbord 

Check Out These Raspberry Pi Alternatives 



Watching the advancements of the 
tech world is a lot like a spectator 
sport. Companies and manufacturers 
engage in arms races and games of one- 
upmanship, and we're the beneficiaries. 

Power users and enthusiasts are used to 
seeing this on the grand scale — multicore 
processors, high-powered GPUs, and 
lightning-fast memory. These are the 
components were used to, and so we follow 
those related developments closely. So 
closely, in fact, that we often miss other tech 
revolutions happening right under our noses. 

Case in point: We're seeing a movement 
among researchers and technology firms 
to pack a whole lot of power into an 
incredibly small package. How small? One 
of the poster children of this revolution is 
the Raspberry Pi, which we profiled in the 
March 2013 issue. The brainchild of Eben 
Upton, the Raspberry Pi has sold over 
1 million units worldwide and is largely 
considered a smashing success. 

But the Pi isn't the only sweet creation 
worth sampling. This month, we take a look 
at some of the other single-board options 
out there. We'll give you a rundown of each 
product's specs and discuss the designers' 
goals and plans for their tiny wonders. We 
have a nice blend of products at various stages 
of development; you can buy some of these 
boards right now and follow others as they 
journey from development to production. 

UD00 

The Kickstarter Wunderkind 

SECO USA, Aidilab, and a team of 
dedicated researchers are working on 
a tiny triple-threat known as UDOO. 
This crazy little computer on a card has 
three tricks up its sleeve: It's capable of 



running an optimized version of Ubuntu 
Linux (Linaro 11.10 at the time of 
this writing), Android 4.0.4 Ice Cream 
Sandwich, and Arduino. 

UDOO gained a lot of notoriety on 
Kickstarter, quickly becoming one of 
the online crowdfunding site's premier 
campaigns. The UDOO team launched 
their Kickstarter campaign on April 9, 
2013, with a goal of raising $27,000. By 
the campaign's end two months later, 
it was clear that thousands of backers 
wanted to do the UDOO. The team 
skyrocketed past their fundraising goals 
in a matter of days and collected over 



$640,000 to fund the UDOO. Most of 
the project's backers pledged enough to 
get an UDOO board of their own once 
production ramps up. 

And what about those boards? Based 
on the UDOO's Kickstarter page, an 
UDOO board delivers the combined 
power of four Raspberry Pi boards and one 
Arduino board. The heart of the UDOO is 
a Freescale i.MX 6 ARM Cortex-A9 CPU, 
available as a dual-core or quad-core chip. 
It is fully stocked with 1GB of DDR3 
and has tons of connectivity goodness, 
including Gigabit Ethernet, Wi-Fi, USB, 
and HDMI, just to name a few. There's 




Who knew the UDOO could do this much voodoo? Come for the quad-core CPU, stay for the full-fledged 
Arduino DUE support. Kickstarter supporters get first dibs, but you'd better believe there will be no 
shortage of buyers once the board is available to the general public. Best get in line if you want one. 
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also a connector for adding a touchscreen 
display to the equation, and the quad- 
core variant of the UD OO has a SATA 
connector, as well. The whole package 
measures 4.33 x 3.35 inches. 

As we mentioned, the UDOO's 
embedded Arduino compatibility is 
another major claim to fame. The UDOO 
has an Arduino-compatible R3 1.0 pinout. 
The board's Atmel SAM3X8E ARM 
Cortex-M3 CPU is the same processor 
found on the Arduino DUE. Arduino 
is "an open-source physical computing 
platform based on a simple microcontroller 
board, and a development environment 
for writing software for the board," 
according to Arduino's website. In practical 
terms, Arduino is a popular platform for 
tinkerers, makers, and ambitious mad 
scientists to develop all sorts of gadgets, 
from the practical to the zany. We've seen 
Arduino-based projects that range from 
a UAV drone to a remote-controlled car 
that you can pilot with a Wii Remote 
or iPhone. All of your Arduino shields, 
sensors, and actuators should work with 
the UDOO, so let your creativity run wild. 

The UDOO uses its integrated 
microSD slot to boot Linux and Android. 
This is the same implementation that the 
Raspberry Pi uses. By putting the OS on 
removable storage, you can switch between 
Android and Linux in a matter of seconds. 

UDOO boards weren't available at 
retail when we went to press (one can 
imagine that the team will be busy 
fulfilling its Kickstarter contributors' 
orders in the near term). However, 
according to its Kickstarter page the 
dual-core boards will sell for "more than 
$109," while a quad-core UDOO will 
set you back at least $129. That said, we 
can hope that the project's success would 
help the UDOO team acquire the board's 
components at a nice volume discount; 
we'd be surprised if retail versions of the 
UDOO will sell much above these figures. 

BeagleBone Black 
Gigahertz Speed For 45 Bucks 

If you consider the UDOO to be 
simply too ungainly for your taste, allow 
us to point you toward a computer on 



a card that will fit in your pocket. The 
BeagleBone Black measures 3.4 x 2.1 
inches and weighs a scant 1.4 ounces. We'd 
forgive give you if you lost it in the wash. 

For its size, the BeagleBone Black 
has some pretty impressive specs. The 
processor it uses is a Texas Instruments 



Sitara AM3359AZCZ100 Cortex A8 
ARM running at 1GHz. This CPU is 
a nice upgrade over the original Beagle- 
Bone's silicon, an AM3358ZCZ72, which 
ran at 720MHz. The BeagleBone Black has 
512MB of DDR3L clocked at 400MHz. 
Its graphics engine is an SGX530 3D, and 
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it pushes pixels through a Micro HDMI 
output that you can find on the board's 
underside. Other notable specs include a 
USB 2.0 port; a 10/100 Ethernet port; and 
onboard reset, power, and boot buttons. 

This little canine knows a few tricks 
when it comes to open-source operating 



systems. The BeagleBone Black is capable 
of running Android and the ARM port 
of Ubuntu Linux, but it also ships with 
Angstrom Linux preinstalled on its 2GB 
eMMC. This broad, flexible support 
for Linux makes the BeagleBone Black 
an ideal board for Linux users at both 



ends of the skill spectrum. Seasoned 
Linux developers can use the BeagleBone 
Black to boot Linux and quickly start 
a development project, while rookies 
looking to experiment with Linux, 
programming, or both can do so with 
minimal investment. 

The BeagleBone Black's other claim 
to fame is its support of so-called 
BeagleBone capes. These are additional, 
specialized boards that connect to the 
BeagleBone and extend its functionality. 
The concept and execution is similar to 
the shields Arduino users can purchase to 
expand their Arduino boards. Currently, 
there's a nice variety of capes available 
that can take the baseline BeagleBone 
Black, a powerful single-board com- 
puter in its own right, and turn it into 
a maker's playground. One cape is 
capable of feeding the BeagleBone Black 
weather data (temp, barometric pressure, 
humidity, and ambient light. Another 
adds a 3. IMP camera, and yet another 
gives the BeagleBone 802.1 lb/g/n and 
Bluetooth wireless networking. 

It's no wonder the maker community 
has used the BeagleBone in projects 
ranging from a Super Nintendo emulator 
(beaglesnes.sourceforge.net) to the Titan 
Arm (titanarm.com), an upper-body 
exoskeleton that looks like it was stolen 
from Tony Stark's basement. Adding capes 
will run up your tab, naturally, but you 
can get in on the ground floor with the 
BeagleBone Black for $45. 

FXI Technologies Cotton Candy 
The Computer On A . . . Stick? 

Just when you thought we couldn't go 
any smaller, we bring you an innovation 
from Norway's FXI Technologies. FXI 
takes a page from the Raspberry Pi 
foundation and gives this tiny titan an 
even sweeter name: Cotton Candy. To the 
casual observer, Cotton Candy looks like 
an unassuming USB flash drive, but so 
much more lies beneath its colorful shell. 

Measuring just over 3 inches long, the 
Cotton Candy is a feat of engineering. FXI 
Technologies boasts that it offers the most 
computing power per cubic inch, and we 
see no reason to disagree. To wit, Cotton 




FXI Technologies' Cotton Candy is a computer masquerading as a USB flash drive. One of Cotton 
Candy's distinguishing features is FXI's Any Screen IP, which lets you plug it into any display 
device with an HDMI input or USB port. 
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The Cubieboard shares a lot of similarities with Raspberry Pi. It's roughly the same size, and its 
specs are very close to the Pi's, as well. Like the rest of these boards, the Cubieboard is quite 
comfortable running a variety of Linux distros designed for ARM CPUs. 



Candy features a 1.2GHz ARM Cortex A9 
dual-core CPU, a quad-core ARM Mali 
400MP GPU, and 1GB of RAM. It will 
work with USB and Bluetooth devices, 
supports up to 64GB of local storage via its 
built-in microSD slot, and can wirelessly 
connect to the Internet via 802.1 lb/g/n. 

FXI touts Cotton Candy's potential as 
a portable computer that can make use of 
any screen. (The proprietary technology 
is, in fact, rather unambiguously named 
"FXI Any Screen IP.") With a USB 
connector on one end and an HDMI 
connector on the other, Cotton Candy will 
plug into virtually any device or screen. 
This, combined with its ability to run 
Android and Linux (the latter being the 
ARM Ubuntu release from Linaro, like 
UDOO), lets Cotton Candy use a host 
computer as a thin client, commandeering 
its peripherals (keyboard and mouse/ 
touchpad) without touching the OS. 

As a result, Cotton Candy works rea- 
sonably well in corporate environments. 
Remote employees can connect to the home 
office via VPN without leaving any footprints 
behind on third-party systems that aren't 
secure. And by using Cotton Candy to access 
data in the cloud, there's no local storage to 
worry about if Cotton Candy is lost or stolen. 



However, when office hours give way to 
happy hour, Cotton Candy trades in its suit 
and tie for shorts and sandals. More plainly, 
this ultra-small, ultra-portable computer 
works well as an HTPC. It's capable of 
decoding MPEG4 and H.264 (as well as 
other formats) for starters, and it gives you 
a couple of options to consume your media. 
You can access content stored on removable 
media, or you can use Cotton Candy's 
built-in Wi-Fi to connect to your streaming 
media accounts. We like the idea of taking 
our Netflix sub anywhere we go. 

Still, although Cotton Candy is similar in 
size to the other micro PCs in this article, it 
also differs from them in a few fundamental 
ways. First, the price: Cotton Candy sells 
for the not insignificant price of $199, so 
if you were interested in buying a cheap 
mini PC for the purposes of playing around 
with Linux or finally trying your hand at 
programming, you might want to consider a 
cheaper option. 

Cotton Candy is more closed than these 
options, too. Whereas many of these other 
platforms let you expand by attaching 
additional circuit boards with specialized 
functionality, Cotton Candy is largely 
constrained to its shell. It's quite capable 
in its own right, true, but that remote- 



controlled waffle iron you hope to create 
would be better served with one of the 
other options in this article. 

Still, if you need a polished PC that has 
virtually no footprint and will work on 
virtually any modern TV or display, Cotton 
Candy is a delicious option. 

Cubieboard 
Indiegogo & Beyond 

We'll say one thing about the two 
leading crowdfunding sites, Kickstarter and 
Indiegogo: They've been very kind to the 
micro PC movement. Eben Upton and the 
rest of the crew behind the Raspberry Pi 
created their own charitable organization 
to secure early financing for their board, 
but Tom Cubie and his pals turned to 
the masses in order to get his self-titled 
Cubieboard off the ground. Cubie set up 
an Indiegogo campaign for the Cubieboard 
last year, and backers liked it enough to 
pledge over $95,000 (Cubie had originally 
requested $50,000) to the project. 

Now available at retail (around $49), 
the Cubieboard counts the Raspberry 
Pi and BeagleBone as its competition. 
Its specs are similar. The Cubieboard 
measures 3.94 x 2.36 inches (compared 
to the BeagleBone Black and Raspberry 
Pi, which measure 3.4 x 2.1 and 3.4 x 
2.2 inches respectively). The heart of the 
Cubieboard is an Allwinner A10 SoC. 
The A10 consists of a 1GHz ARM Cortex 
A8 CPU (with NEON and VFPv3 
extensions), a Mali 400MP GPU, and 
a CedarX VPU. Other specs include 
512MB or 1GB of DDR3 clocked at 
480MHz and 4GB of NAND Flash. 

Elsewhere on the Cubieboard, there 
are more similarities to the other single- 
board computers we've covered. It has 
one HDMI port and will output 1080p 
video. As you work your way around 
the board, you'll also find 3.5mm audio 
jacks (line-in, line-out), one 10/100 
Ethernet port, two USB 2.0 ports, a 
SATA connector, and a microSD slot. The 
Cubieboard also has an IR interface with 
support baked into the kernel; it should 
work with normal IR remotes. 

And like the other Cortex-driven 
computers in this article, the Cubieboard 
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After trying and failing to find private backing for his low-power 64-core chip, Andreas Olofsson turned 
to Kickstarter, where he watched his fundraising campaign pull down almost seven figures. The promise 
of the campaign, a massively parallel supercomputer on a card, is almost complete; backers of the 
Adapteva Parallella should be receiving their boards by the end of August. 



is capable of running Android (preinstalled 
on the boards NAND) and ARM distros 
of Linux (Fedora, Debian, Arch, Ubuntu, 
etc.). The homebrew community has also 
developed Ubuntu and Debian distros you 
can flash to the Cubieboard's NAND. 

And speaking of the homebrew 
community, the Cubieboard delivers 
there, as well. It has 96 expansion pins 
that are capable of adding functionality 
such as SPDIF-Out, RGB/LVDS, VGA, 
and more. Many of these pins are capable 
of GPIO, too. Recently, IO Technologies 
created an expansion board for the 
Cubieboard, the simply named Baseboard. 
Available for $29.99, the Baseboard has 
a few tricks up its sleeve. For starters it 
brings the Cubieboard's 96 expansions out 
to 0.1 -inch pitch headers. It also has 3.3V 
and 5V onboard switching headers, an 
audio amplifier, and a VGA output. 

Currently, the Cubieboard is available to 
U.S. customers through IO Technologies, 
(https:// store.iotllc.com/home.php) . 

Adapteva Parallella 

A Super-Small Supercomputer 

In one month of Kickstarter funding, 
Adapteva came within $1,079 of raising 
$900,000 for its single-board computer. 
For almost clearing $1 million, it's almost 
impossible to believe that CEO Andreas 
Olofsson couldn't find any takers when 
he initially tried to spur interest in his 
company's creations. 

Two years ago, Olofsson was able to 
engineer a 28nm, 64-core chip capable of 
100 GigaFLOPS while consuming a mere 
2 watts. Sure, that sounds good on paper, 
but Olofsson wasn't able to find a buyer. 
Undeterred, Olofsson went back to the 
grindstone and returned with the Parallella, 
a $99 supercomputer on a card. He pitched 
the idea to the Kickstarter masses, and they 
threw their support behind the project. 

The driving philosophy behind Adap- 
teva's Parallella is quite different from these 
other boards. Olofsson and Adapteva 
see parallel computing as the future, and 
the Parallella is their contribution to the 
movement. Much like the Raspberry 
Pi Foundation built its computer on 
a card on the desire to spur an interest 



in programming, Adapteva wants more 
people learning how to optimize their code 
for massively parallel processing. 

Adapteva believes the best way to do this is 
a platform that is both affordable and open. 
That's where the Parallella comes in. The 
Parallella costs less than $100, its architecture 
and SDK documents are freely available on 
the web, and the platform is based on open- 
source development tools and libraries. 

Many of the Parallella's components 
should be familiar by now. Parallella has 
a Zynq-7010 dual-core ARM A9 CPU, 
1GB RAM, a microSD slot, two USB 
2.0 ports, one Gigabit Ethernet port, 
and an HDMI-out port. It ships with 
Ubuntu Linux. The board's real claim 
to fame — and its best shot at success — 
is its Epiphany Multicore Accelerator 
microprocessor/coprocessor. Available in 
a 16-core (model E16G301; $99) or 64- 
core (model E64G401; price not specified 
at press time, but Kickstarter contributors 
who pledged more than $199 will receive 
a Parallella with this chip) package, 
Epiphany consists of high-performance 



RISC cores operating at 1GHz (E16G301) 
or 800MHz (E64G401). The 16-core 
chip is capable of 32 GFLOPS of peak 
performance at 2 watts, while the 64-core 
chip boasts a maximum compute of 100 
GFLOPS, also at 2 watts. 

Adapteva expects to have Parallella 
boards in the mail to all of its qualifying 
Kickstarter supporters by the end of August. 
With the computing potential each board 
offers and Adapteva encouraging an open 
community, we expect big things from this 
little supercomputer. 

A Small Board Can 
Cast A Large Shadow 

Perhaps the best thing about these credit 
card computers is that the boards we've 
featured are only a sampling of what's out 
there. At this point, we'd say that the interest 
in single-board computing has gone from a 
trend to a full-fledged movement. Whether 
you're an HTPC enthusiast, PC hobbyist, 
or diabolical maker, there is an uber small 
slice of PCB out there with your name on 
it. Go get it. ■ 
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State-Of-The 
Standards 

HDMI 




If there's one standard that has 
become synonymous with high 
definition, it's the decade-old HDMI 
or High-Definition Multimedia 
Interface. HDMI as a standard is 
more dominant in the world of TV 
and video standards, but it has had a 
dramatic impact on the PC landscape, 
as well. HDMI was designed to be 
a compact plug, cable, and interface 
standard capable of transmitting 
uncompressed digital audio and video 
between a source device (such as a 
smartphone, tablet, Blu-ray Disc player, 
or graphics adapter in a PC or notebook) 
and a display device, such as an HDTV, 
projector, or monitor. HDMI replaced 
analog video standards such as composite, 




HIGH-DEFINITION MULTIMEDIA INTERFACE 



S-Video, and component. Because it also 
handles audio signals, it can effectively 
stand in for optical audio and other audio 
cabling standards. 

The Journey To 1.4b 

The companies behind the standard 
are referred to as the HDMI Founders, 
and include Hitachi, Panasonic (then 
called Matsushita Electric Industrial), 



Philips, Silicon Image, Sony, Thomson, 
RCA, and Toshiba. Work on HDMI 
1.0 started on April 16, 2002 and the 
stated goal of the Founders was to create 
a standard that was backward compatible 
with DVI (Digital Visual Interface). Early 
HDTVs supported two versions of DVI 
at the time that included a bolted-on 
content protection scheme, called 
DVI-HDCP (High-bandwidth Digital 




The NVIDIA GTX 780 includes a full-sized Type A HDMI port on the backplane. 
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HDMI is a must-have feature for your motherboard if you want to build an HTPC. 



Content Protection) and DVI-HDTV 
(which employed the CEA-861-B video 
standard). HDMI 1.0 would take those 
aspects, package them with a smaller 
connector, add support for audio, and 
improve YCbCr (an RGB color model 
information-encoding method) and 
CEC (Consumer Electronics Control) 
function support. We'll delve into CEC 
and HDCP in a moment. 

On May 20, 2004, the HDMI Licens- 
ing, LLC group launched HDMI 1.1, 
which added support for DVD-Audio. 

The HDMI Licensing, LLC group 
further revised the specification on August 
8, 2005 to support up to 8 channels of 
1-bit audio, used on Super Audio CDs. 
HDMI 1.2 also brought HDMI Type 
A connectors to the world of PCs, and 
required HDMI 1.2 and later displays to 
support low-voltage sources. On December 
14, 2005, the organization released HDMI 
1.2a, which outlined CEC features, 
command sets, and CEC compliance tests. 

In 2006 and 2007, HDMI exper- 
ienced explosive growth, appearing in 
63 million and 143 million products, 
respectively. But in 2006, HDMI saw 
a major overhaul. HDMI 1.3 was 
released on June 22, and it brought 
with it a dramatic increase in single- 
link bandwidth (340MHz, 10.2Gbps); 
support for deep color technology 
(generates more colors in HD video); 
and 30-bit, 36-bit, and 48-bit xvYCC, 



sRGB, or YCbCr. HDMI 1.3 also added 
optional support for Dolby TrueHD 
and DTS-HD Master Audio output for 
external decoding by AV receivers and 
incorporates automatic audio-syncing 
capability. The HDMI Licensing, LLC 
group also defined Category 1 and 
Category 2 cables in HDMI 1.3. 

On November 10, 2006, HDMI 1.3a 
was launched, and the revision brought 
with it modifications to the Type C cables 



and sink devices, or devices that receive 
the HDMI signals, such as HD-capable 
monitors and HDTVs. Other aspects of 
the new revision include new source 
termination recommendations, altered CEC 
capacitance limits, clarified sRGB video 
quantization range, and modified CEC 
commands for timer control, among others. 

Throughout 2007 and 2008, the 
HDMI Licensing LLC group made various 
alterations to the compliance testing 




The micro Type D connector (right) is significantly smaller than the standard Type A connector (left). 
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procedures for HDMI 1.3a devices. These 
modifications came out as HDMI 1.3b, 
1.3bl, and 1.3c. 

The group revised HDMI again 
on May 28, 2009, to support a max- 
imum resolution of 3,840 X 2,160 at 



24Hz/25Hz/30Hz or 4,096 X 2,160 
at 24Hz, an HEC (HDMI Ethernet 
Channel; 100Mbps Internet connection 
sharing between the two HDMI connected 
devices), and support for an Audio Return 
Channel, which obviates the need for 



The 19 pins of the Type A connector include four twisted pairs. 



an extra cable in cases where content 
originates at the TV and needs to travel 
"upstream" to an A/V receiver or other 
device. HDMI 1.4 also added support for 
3D over HDMI, a new Micro HDMI 
Connector, expanded support for color 
spaces, and an Automotive Connection 
System. The HDMI 1.4a revision, 
launched March 4, 2010, includes support 
for additional 3D formats for broadcast, 
game, and movie content. HDMI 1.4b, 
released on October 11, 2011, brings 
support for 1080p video at 120Hz. 

Fundamentals Of HDMI 

In its most basic form, HDMI cables are 
composed of 19 copper wires, four shielded 
twisted pairs, with impedance of the order of 
lOOOhms, with the remaining conductors 
existing as separate wires. The full-sized Type 
A HDMI connector is slightly larger than a 
standard Type A USB connector. HDMI's 
original spec oudined cables that can handle 
a bandwidth of 4.95Gbps. 

HDMI cables can carry uncompressed 
TV or PC video, in standard definition 
(480i), enhanced definition (480p), high 
definition (720p/1080i/1080p), and 3D 
video signals. It has enough bandwidth 
capacity to carry up to 8 channels of 
uncompressed digital audio, as well as 
an Ethernet data connection and a CEC 
connection, which refers to a technology 
that allows you to use the remote for one 
device to perform certain functions on other 
devices (up to 15) connected via HDMI 
cables. CEC enables your TV and DVR's 
one-touch recording function, or the ability 
to put all of your home entertainment 
system components into standby mode 
by pressing the power button on a single 
remote. CEC doesn't have a very catchy 
name, so as you can imagine, TV makers 
have come up with a variety of trade names 
for this feature; Sony calls it BRAVTA Sync 
and BRAVIA Link, Sharp uses AQUOS 
LINK, and Anynet+ is Samsung's version of 
the technology. 

HDMI Cables & Versions 

When the standard was first made 
available, most of the cable manufacturers 
could meet the specification's minimum 
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requirements using 28 AWG (0.081mm 2 ) 
conductors and restricting cable length to 
up to 5 meters. These Category 1 cables 
were tested to operate at 74.5MHz and 
supported resolutions up to 720p or 1080i 
at 60 frames per second. As the standard 
evolved to support new features and 
higher resolutions, Category 2-certified 
cables arrived (HDMI 1.3). These required 
higher-quality components, such as higher 
gauge (24 AWG [0.205mm 2 ]) conductors. 
They've also been tested to operate at 
340MHz and support 1080p resolutions 
at 60fps and 2160p at 30fps. Category 2 



cables can also span longer distances, up 
to 15 meters. On October 17, 2008 the 
two cabling types got official labels, and 
as of November 2010, those labels became 
mandatory. Despite the labeling, most 
Category 1 cables shorter than 5 meters 
can handle Category 2-level demands, but 
signal attenuation makes longer cables less 
reliably capable. 

Under the new naming scheme, Standard 
HDMI Cables can handle resolutions up 
to 1080i and 720p and Standard HDMI 
Cables with Ethernet do the same, but 



with added support for networking data. 
High Speed HDMI Cables can handle 
1080p and 4K resolutions, as well as 3D 
and deep color. They can also handle 
8-channel/192kHz/24-bit audio and 
formats including Dolby TrueHD, 
DTS-HD Master Audio, and Dolby Digital 
Plus. The High Speed HDMI Cable with 
Ethernet supports all of the above and an 
Ethernet signal. Today, nearly all of the 
HDMI cables you'll find for sale are of the 
High Speed variety. 

The HDMI organization has defined five 
connector types for the HDMI spec. Types 



A and B were defined in the original HDMI 
1 .0 specification, with the former connector 
type being the most common and familiar 
connector we see used today. Type A 
connectors feature 19 pins and can handle 
SDTV, EDTV, and HDTV bandwidths. 
Type A connectors are electrically com- 
patible with single-link DVI-D. Type B 
connectors feature 29 pins for up to six 
differential pairs. This connector is shaped 
similar to the Type A connector, but it is 
almost twice as wide. Type B was designed 
to handle WQUXGA (3,840 x 2,400) 



resolutions; no products have been released 
as yet that utilize the Type B connector. 

The HDMI 1.3 specification revision 
defined a Type C mini connector, which 
is designed for mobile devices and 
resembles a smaller version of the Type A 
connector. This connector has the same 
19 pins as the Type A, only the leads are 
rearranged. Users can employ a Type 
A-to-Type C cable or adapter to connect 
mobile devices to an HDMI-capable 
display device. 

Type D micro connectors, defined in 
HDMI 1 .4, are about half the size of the 
Type C mini connector, and designed to 
be used in smartphones, tablets, and other 
mobile devices. There are still 19 pins, but 
the pin assignments differ from both Type 
A and C connectors. 

The HDMI Type E connectors (also 
defined in the HDMI 1.4 specification) 
refer to the Automotive Connection 
System, which feature locking tabs and a 
recessed connector that prevents dust and 
moisture from reaching the contacts. 

HDCP 

HDMI was built from the ground 
up with DRM in mind. DCP (Digital 
Content Protection, LLC) provides 
the Intel-developed HDCP for HDMI 
on DVD Video, DVD Audio, HD 
DVD, and Blu-ray Disc-based content. 
According to the scheme, if the content 
you're trying to view has these protections 
enabled, and one of the components in 
the playback loop isn't compliant, then the 
video resolution and audio quality could 
be significantly reduced or the content 
playback blocked entirely. 

On HDMI's Horizon 

As we went to press, the HDMI 
Forum was busy finalizing its HDMI 2.0 
specification, designed to increase the 
bandwidth to 6Gbps per channel, for 4K 
resolution at 60fps, 25fps 3D formats, 
support for more than 8 channels of audio 
and additional audio standards, dynamic 
auto lip-sync, and even more CEC 
functions. The HDMI Forum expected 
HDMI 2.0 to become available sometime 
later this year. ■ 




The Type E Automotive Connection System connector (top) is designed to prevent dust and 
moisture from interfering with the signal. 
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Meet Clark Kent 




With Intel's release of its Haswell 
processors, we just couldn't wait to get 
back into the CPU System Workshop and 
build ourselves a new rig. And this time, we 
wanted something that would be classy and 
quiet enough that it wouldn't seem out of 
place in a modern office — while having the 
gaming chops to deliver top-notch frame 
rates that will impress at our next LAN party 
As such, Clark Kent looks the part of an 
unassuming desktop, while its super power 
is kept secret beneath the elegant exterior, 
always ready to spring into action when our 
gaming and enthusiasts tasks require it. 

Haswell & Friends 

The brain of our build is the flagship 
processor for Intel's 4th Generation Core 
processors: the Core i7-4770K. This 
unlocked CPU provides us with four cores 
and Hyper-Threading for eight-thread 
multitasking. At stock clocks, the Core U- 
4770K runs at 3.5GHz (up to 3.9GHz in 
Turbo mode), and we punched it to 4.3GHz 
for a moderate overclock that would ensure 
stable operation under the heavy loads we 
plan on throwing its way. Other key specs 
include 8MB of Intel Smart Cache (L3 
cache) and support for a maximum TDP 
of 84 watts — just 7W higher than the Core 
i7-3770K's maximum thermal load. The 
memory controller inside the Core i7-4770K 
supports dual-channel memory at speeds 
of 1333MHz and 1600MHz, while the 
PCI-E controller provides us with 16 lanes 
for our GPU. To keep the CPU cool, we 
installed Thermaltake's Water 3.0 Extreme, 
which boasts a 240mm radiator and two 
fans that can operate between 1,200 and 
2,000rpm. The combination of the powerful 



CPU and Thermaltake's closed-loop cooler 
gives our rig plenty of smarts and speed 
for quickly multitasking, like any good 
reporter/ superhero. 

Clark Kent needed a motherboard that 
would let us further optimize the power of 
Intel's Core 17-4770K, and MSI's Z87-GD65 



GAMING does that and much more. Of 
course it has high-end overclocking capabilities 
and support for multiple graphics cards, but 
what we really like about the Z87-GD65 
GAMING is the thought that MSI put 
into improving the built-in tools for audio, 
network connection, and input devices. 
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For example, there's a 600-ohm headphone 
amplifier that provides optimal sound to our 
Cooler Master CM Storm Pulse-R headset. 
We'll also enjoy "super" hearing, thanks to the 
Sound Blaster Cinema software that delivers 
positional audio over stereo headphones, so 



we'll be able to quickly locate enemies based 
solely on in-game sound. MSI optimizes our 
network connection with the addition of 
Killer's E2200 chip, so we'll be able to manage 
which games and applications have network 
priority. The Z87-GD65 GAMING is also 





equipped with gaming device ports (two USB 
2.0 ports and a PS/2 port) that have been 
enhanced to support the high-polling rate for 
top-notch mice and keyboards. 

Clark Kent's vision is powered by 
GIGABYTE'S GA-N770OC-4GD, which 
is an NVIDIA GeForce GTX 770 with a 
GPU Boost speed of 1189MHz and 4GB 
of GDDR5 memory. The GPU is cooled by 
GIGABYTE'S WINDFORCE technology 
that features inclined fans that redirect airflow 
in a manner that produces less turbulence 
than traditional, straight fans. The result, 
according to GIGABYTE, is more efficient 
heat dissipation. It's not quite superman's freeze 
breath, but it does cool the GA-Z70OC-4GD 
quite well. The WINDFORCE fans run over 
two 8mm and four 6mm copper heatpipes. 
GIGABYTE includes its OC GURU II 
software to let us monitor and adjust such 
settings as the GPU clock, memory clock, and 
GPU voltage. For video outputs, the GPU 
offers dual-link DVI-I, DVI-D, HDMI, and 
DisplayPort, so we'll be able to connect to 
pretty much any monitor or HDTV 

As in the recent Hollywood film, 
our Clark Kent is going to need a little 
Vengeance, in this case embodied by 16GB 
of Corsair's Vengeance Pro memory clocked 
at 1600MHz. We like that this kit comes 
as two 8GB modules, so we'll have two 
free slots to upgrade in the future. Corsair's 
Vengeance Pro lineup features an eight-layer 
PCB, and each of the ICs is screened for 
quality. The aggressively styled heat spreaders 
look great, and their red and black exterior 
accents the red and black look of the 
MSI Z87-GD65 GAMING. We should 
note, however, that Corsair also offers the 
Vengeance Pro modules in blue and silver, 
as well, in case you are going with a different 
chromatic theme in your next rig. Corsair 
provided the kit with an Intel XMP profile 
that lets it run at the 1600MHz speed with 
timings of 9-9-9-24 and a voltage of 1 .5V 
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We also tapped Corsair for our storage 
drive, where we went with a 240GB Neutron 
GTX SSD. Corsair indicates that the 
Neutron Series GTX is designed for complex 
multitasking, thanks to its Link_A_Media 
SATA 3 controller that provides 
quick random IOPS (input/ 
output operations per second) 
performance. The 240GB 
Neutron GTX SSD is rated with 
a max random 4K write of 85,000 
IOPS. In terms of sequential 
read and write speeds, the SSD is 
rated with a 550MBps read and 
470MBps write. To make it easy to 
upgrade firmware on the Neutron 
GTX SSD, Corsair provides its 
Corsair SSD Toolbox. Corsair also 
backs the GTX lineup with an 
impressive five-year warranty. 

When it comes to powering 
all these goodies, our Clark 
Kent doesn't need a yellow sun; 
we installed an ENERMAX 
MAXREVO 1500W power 
supply. The fully modular PSU 
features six +12V rails, each 
capable of supporting up to 
30A of power. Even better, there 
are 10 PCI-E connectors, which 
gives us plenty of power and 
connectivity for future gaming rigs. 
For CPU power, you'll find two 
+12V EPS 8-pin and one +12V 
ATX 4-pin connector. There are a total of 
14 SATA connectors, 10 Molex connectors, 
and two FDD connectors. The ENERMAX 
MAXREVO is ErP Lot 6 2010 ready, so you 
can pair it with a motherboard that supports 
ErP Lot 6 to let the PSU work at less than 1 W 
in standby. This power supply is up to 94% 
efficient and has 80 PLUS Gold certification. 

All of this impressive hardware is stowed 
within Thermaltake's Urban S4l mid- 
tower chassis. The all-black exterior exudes 



restraint, while the brushed aluminum front 
panel, which conceals optical drive bays, adds 
sophistication. Our system will also be nearly 
noiseless, as Thermaltake builds in sound- 
dampening foam on both side panels. For 




convenience, Thermaltake provides a set of 
I/O ports, including two USB 3.0 ports, two 
USB 2.0 ports, and HD microphone and 
headset jacks. We also like that Thermaltake 
builds in a hot-swap dock on the top of the 
case that can handle either 2.5- or 3.5-inch 
drives. The Urban S4l comes with three fans: 
one 120mm front-panel intake, one 120mm 
rear exhaust, and one 200mm top-mount 
fan. To keep the interior clean, the front and 
top intake vents are equipped with dust filters. 



We installed Water 3.0 Extreme's radiator into 
the top of the case, where its two 120mm fans 
push out hot air — with the help of the pre- 
installed 200mm top-mount fan. 

To round out our build, we invested in 
high-end peripherals that will 
enhance our gaming experience. 
For a keyboard, we selected 
GIGABYTE'S Aivia K8100, which 
offers three levels of elastic feedback 
and 20 -keystroke anti-ghosting. 
The keyboard also features five 
macro keys to let you store 
more than 100 macro sets, ideal 
for RTS games. We also wanted 
precise mouse control, so we went 
with GIGABYTE'S M6900 that 
features a 3200dpi optical sensor. 
It also allows for on-the-fly DPU 
adjustment to select 800, 1600, 
or 2000dpi, so you don't need to 
open any applications to switch 
sensitivity between (or during) 
games. Superior sound quality is 
provided by Cooler Master's CM 
Storm Pulse-R headset. Those 
plugged into the Clark Kent will 
enjoy sound from 42mm drivers 
and a detachable noise-cancelling 
microphone. 

Steeled & Ready 

The system went together 
pretty quickly, as we had plenty 
of room to work inside the Thermaltake 
Urban S4l. And with a high-end 
component for pretty much every piece, 
we're pretty excited about benchmarking 
Clark Kent. For more information about 
the individual components, check out the 
following pages, which go into more detail 
about a few key parts of the build. Once 
you're done, you'll be able to check out all of 
our benchmark numbers and see how super 
our build is. ■ 



36 August 201 3 / www.computerpoweruser.com 



Core i7-4770K 
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Haswell has landed. Intel teased the 
microarchitecture almost two years 
ago, showing a working chip at the Intel 
Developer Forum in September, 2011. 
Now, Intel has decided to share, so here 
we are with a brand-new generation of 
Core processors. It should come as no 
surprise, then, that this time around we're 
rolling with the current flagship desktop 
model, the Core i7-4770K. 

The quad-core Core i7-4770K is the 
successor to the Intel Core i7-3770K. 
In fact, the two chips are quite similar. 
They're both built on a 22nm process 
and have a 3.5GHz stock clock speed. 
The 3770K and 4770K both have 8MB 
of Intel Smart Cache, as well. The 
4770K's TDP of 84W is 7 watts higher 
than the 3770K. 

There's something the 4770K has that 
the 3770K doesn't, however. That's the 
new Intel HD Graphics 4600 integrated 
GPU. This new integrated graphics 
core is a big step up from the previous 
generation HD Graphics 4000 GPU, and 
the benchmarks prove it. Last month, 
when tested the 4770K, it outperformed 
the 3770K in 3DMark 11 (Entry preset) 
by a whopping 68%. If you're planning 
an HTPC build, using a Haswell CPU 
should let you forgo installing a discrete 
graphics card and still play games at 
decent resolutions and quality settings. 

The 4770K has a dual-channel 
memory controller supports DDR3- 
1600 by default. Of course, by using 
XMP profiles, your options for memory 
kits expand considerably. The CPU 
has 16 lanes of PCI-E 3.0 graphics 
connectivity; you can devote all 16 



to a single card, as we did, or you can 
divvy them up in either an x8/x8 or 
x8/x4/x4 configuration. 

Enthusiasts have come to know and 
love the "K" suffix, signifying an unlocked 
multiplier, so you know the 4770K is 
equipped for overclocking goodness. 
Using Thermaltake's Water 3.0 Extreme 
closed-loop liquid-cooler, we were able 
to give our 4770K a healthy 22.8% 
overclock to 4.3GHz. With some voltage 
adjustments, we're confident that the 
4770K's clock speed could be pushed 
even higher. As it is, the overclocked 

L SPECS ^^^^^^^^^M 



4770K turned in excellent results when 
we benchmarked it. 

Even at stock speeds, the Core i7-4770K 
is a solid improvement over its predecessor. 
When used in conjunction with Intel's Z87 
chipset, you have a foundation for an elite 
system. After reviewing our benchmarks, 
we can say that Haswell is, without a 
doubt, worth the wait. ■ 

Core I7-4770K 

$339 
Intel 

www.intel.com 



Socket: Intel LGA1150; Clock speed: 3.5GHz (3.9GHz Max Turbo); I 
Hyper-Threading; TDP: 84W; 22nm process 



I Intel Smart Cache; 
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MAXREVO 1 500W 




With the number of quality power 
supplies on the market today, the 
leading companies simply can't afford to rest 
on their laurels or cut corners. Thankfully, 
ENERMAX doesn't. The MAXREVO 
1500W is a take-no-prisoners PSU that has 
a whopping 1.5kW of output at its disposal, 
but that's only a small part of the story. 

For having so much power at its disposal, 
the MAXREVO 1500W is awfully smart 
about using it. As an 80 PLUS Gold power 
supply, the MAXREVO 1500W is capable 
of converting almost all the power it draws 
from a wall socket into usable current 
for a PC. According to ENERMAX, it's 
up to 94% efficient, so the MAXREVO 
1500W started paying for itself the minute 
we turned our system on. Additionally, the 
MAXREVO 1500W meets the ErP Lot 6 
2013 standard, so when it's paired with a 
compatible motherboard, it will draw less 
than 1W when the system is on standby. 

And of course, ENERMAX loads the 
MAXREVO 1500W with proprietary 
technologies. The PSU has a copper-bridge 
transmission array, which gives it much 
tighter DC regulation — up to 60% better 
than PSDG requirements. ENERMAX also 
uses one of its Twister Bearing fans in the 
MAXREVO 1500W. Instead of using oil 
to stabilize the fan's bearing, Twister Bearing 
fans rely on magnets, which increases the 
fan's life span and reduces the noise the fan 
makes over time. 

ENERMAX also uses Japanese electrolytic 
capacitors throughout, for increased stability 
and durability. They're rated for operation at 
up to 105 degrees Celsius. With HeatGuard 
(which keeps the PSU fan running for up 
to a minute after shutdown) and SafeGuard 



(overcurrent, overvoltage, and short circuit 
protection, among others), as well, the 
MAXREVO 1 500W is in good hands. 

Thanks to the MAXREVO's fully modu- 
lar design, we used only the cables we 
needed when building this system. When 
the time comes, though, the MAXREVO 
is capable of supporting all the hardware 
you can throw at it. There are 10 PCI-E 
connectors, two 8-pin EPS 12V connectors, 
and 14 SATA connectors. ENERMAX 
has future-proofed the MAXREVO, 
too: When graphics cards require 10- or 



12-pin power connectors, the MAXREVO 
will be ready for them. The same goes for 
EPS 12V CPU connectors on motherboards. 

The MAXREVO 1500W is one of 
the mightiest PSUs we've ever used in the 
CPU System Workshop. It's efficient and 
intelligent, too, which makes it more than 
worthy of this build. I 

MAXREVO 1500W 

$369.99 
ENERMAX 

www.ecomastertek.com 



Specs: Output: 1 ,500W; 1 2V rails: 6 (30A each); Efficiency rating: 88 to 94%; Fan: 1 39mm; 
PCI-E: 10 (6+2-pin); Main 12V: 24-pin; EPS12V: 2 (8-pin); 4-pin 12V: 1; SATA: 14; 4-pin Molex: 
1 0; Floppy: 2; Warranty: 5 years 
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Urban S41 



For this build, we wanted a case that 
doesn't have to scream at you to have a 
commanding presence. There's a time and a 
place for flash, but for this build, we're going 
for Clark Kent rather than Superman, so 
Thermaltake's Urban S4l gets the nod. 

Thermaltake uses a minimalist design 
philosophy to good effect on the Urban S4l's 
exterior. The brushed aluminum front panel 
door is sure to get a few looks, and deservedly 
so. There's a thin LED bar above the front 
panel I/O (two USB 3.0 ports, two USB 
2.0 ports, and headphone and mic jacks) 
that gives just enough glow to be tasteful and 
stylish, without crossing over into garish. 

The polish on the outside of the Urban 
S4l runs throughout. All you need to do 
is pry off the side panel to encounter the 
first example of Thermaltake's thoughtful 
attention to detail. Both side panels are lined 
with sound-killing foam, so even when our 
rig was running full bore, we could hardly 
hear anything. 

Digging deeper, you'll find an interior 
replete with builder-friendly features. The 
four rubber-grommeted cable management 
holes are located right where they're 
most needed. The CPU cooler cutout is 
impressively large; in addition to making 
it easy to install a CPU cooler's mounting 
bracket, the cutout allows for a little extra 
ventilation behind the motherboard. The 
drive bays, both internal and external, have 
tool-less locking mechanisms. 

On the subject of cooling, the Urban S4l 
is all about options. You can roll with the 
case's default fan configuration (one 120mm 
front, one 120mm rear, and one 200mm 
top) and have an ample amount of airflow, 
but we went one step further and bolted a 




240mm radiator to the top panel. With a 
few adjustments the radiator and 200mm 
top panel fan were able to coexist in the same 
space. Dust filters on the top, front, and 
bottom panels should help keep the inside 
of the system from becoming a dust bunny 
ranch, and the filters themselves are easy to 
remove and clean. 

Our GeForce GTX 770 fit inside the case 
with no problem. The case supports graphics 
cards up to about an inch longer (up to 12.4 
inches) if you leave the upper 2. 5/3. 5 -inch 



drive cage in place, and has just over 17 
inches front to back without it. There are 
plenty of internal drive bays for all the storage 
drives you want to bring to the party, too. 

In short, the Urban S4l is smooth on 
the outside and smart on the inside. That's a 
combination that's tough to beat. ■ 

Urban S41 

$129.99 
Thermaltake 

www.thermaltakeusa.com 



SPECS 



Dimensions: 20.3 x 8.7 x 20.5 inches (HxWxD); Motherboard support: ATX, mATX; Bays: 3 
5.25-inch external, 1 3.5/5.25-inch external, 5 2.5/3.5-inch internal, 1 2.5/3.5-inch external 
dock; Fans (included): 1 120mm front, 1 120mm rear, 1 200mm top; Fans (optional): 1 120mm 
bottom; Ports: 2 USB 3.0, 2 USB 2.0, audio I/O 
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We've reached the benchmark por- 
tion of our CPU System Work- 
shop, which means that Clark Kent 
can no longer hide behind its modern 
desktop exterior. We certainly came 
away pleased with the system's results. 
Here's the complete rundown. 

In 3DMark 11, we ran the test at 
the Extreme settings and put an 
Overall score of X3861. Frame rates 



in the four Graphics Test runs in 
3DMark 11 all were near or above the 
numbers we've seen in our benchmark 
system with two GeForce GTX 580s 
in SLI, which speaks to the graphics 
power of the single GIGABYTE GA- 
N770OC-4GD. In PCMark 7, we saw 
a big improvement from our stock clock 
numbers to the 4.3GHz results. The 
PCMark Score jumped from 6774 to 



7039, while the Computation Score 
moved from 12823 all up 13273. 
All of the individual tests were fairly 
high in comparison to numbers from 
comparable builds we've tested recently. 

SiSoftware Sandra 2013 Lite is a 
benchmark that we use primarily for 
processor numbers, and Intel's Core 
i7-4770K delivered much of what we 
expected after our tests last month. 
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That being said, boosting the Core 
i7-4770K to 4.3GHz did produce 
some improvements. For instance, the 
Processor Multi-Media tests produced 
Megapixel per second marks of 265 
or above in all the rendering tests. We 



also use the Memory Bandwidth test 
in SiSoftware Sandra to check out the 
capabilities of our memory. The two 
Corsair Vengeance Pro modules clocked 
in at 20.9GBps and 20.75GBps, right 
in line with the DDR- 1600MHz speed. 



i 
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Cinebench 11.5 and POV-Ray 3.7 Beta 
are also CPU-intensive benchmarks. 
Again, our Haswell processor didn't 
disappoint. The 9.36 points in 
Cinebench 11.5 are a full point higher 
than we routinely saw with test systems 
featuring an Ivy Bridge Core i7-3770K. 
POV-Ray 3.7 Beta displayed a healthy 
increase with the overclock, going from 
1619.79 (pixels per second) to 1788.62. 

We used the storage benchmark 
CrystalDiskMark to double-check 
the speed of our 240GB Corsair 
Neutron GTX SSD, and its scores 
came near the drive's advertised speeds. 
Sequential reads hit 5l6MBps, while 
Sequential Writes were 453.6MBps. 
Maybe most impressive about the 
Neutron GTX SSD is the 512KB 
Random results, where we saw a 
Random Write speed of 448MBps, 
nearly as fast as the sequential write 
speed. In our game benchmarks, we 
saw playable frame rates at the highest 
settings when played at a resolution of 
2,560 x 1,600. Metro 2033 clocked 
in a 31fps, while Aliens vs. Predator 
hit 36.5fps. Pretty impressive for a 
single-GPU build. 

Clark Kent is a more than capable 
gaming system, and when you add our 
high-quality peripherals, we're sure that 
we'll be bowing to no one anytime soon 
in the gaming arena. We noted that 
our modest overclock produced some 
definite increases in the benchmark, so 
we're excited to see what the winner of 
this system will be able to do with it. By 
the way, this system will be given away 
at the upcoming QuakeCon in Dallas, 
TX, so if you're planning on attending, 
stop by the CPU booth to sign up for 
the drawing and a chance to win it all. 
After all, Clark Kent was sent here for a 
reason. Kevin Costner said so. ■ 
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HARD HAT AREA 




bur First 
Build, Part 3 

Burn In, Blast Off 



tem 



You carefully set your processor in its 
socket on your motherboard, applying 
just the right amount of thermal paste. 
You installed all of your other components 
to account for optimal airflow and clean 
cabling. When you ran those cables, you 
were meticulous, down to the last SATA 
cable. Your new system looks perfect. 

After all that work, all that careful 
planning, doesn't it make sense that this 
PC you built should perform as good as it 



looks? We like to think so, otherwise what's 
the point to being a true power user? If 
you've made it this far, you're well on your 
way to earning your enthusiast wings, as 
it were. Our quest is nearly at an end, and 
we're not going to abandon you now. 

There's no official rulebook for fine- 
tuning a freshly built PC and testing 
it for stability. In this regard, as you 
prepare your rig to enter the Octagon, 
the training regimen you establish 



doesn't have to adhere to a specific 
recommended set of benchmarks, despite 
what any "true" power user might tell 
you. Return to your goals. What did you 
hope to accomplish? If you're building a 
thin and light HTPC that will primarily 
be used for consuming media, you can 
safely dispense with extensive videogame 
benchmarking. Likewise, if you're hoping 
make a statement to the overclocking 
crowd, you'd better make sure you know 



Onboard LAN Controller [Enabled] 

LAN Option ROM [Disabled] 

Network stack [Disabled] 

SATA Configuration 

SATA Mode [AHCI Mode] 

SATA1 Hot Plug [Disabled] 

SATA2 Hot Plug [Disabled] 

SATA3 Hot Plug [Disabled] 

SATA4 Hot Plug [Disabled] 

SATA5 Hot Plug [Disabled] 

SATA6 Hot Plug [Disabled] 



Audio Configuration 

HD Audio Controller [Enabled] 

HPET Configuration 

HPET [Enabled] 



Make sure that you've enabled AHCI in your motherboard's BIOS before you go too far. This setting will let you get the most out of your SSD. There really isn't 
a good argument to use the older IDE protocol. 
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Unigine Heaven is one of our favorite tools. It's a performance benchmark, so you can 
quantitatively see how powerful your multi-GPU system is, but it's also indispensable for 
stress-testing your graphics cards. 



in advance your system won't fold (or 
explode) under pressure. 

Problems can, and usually do, arise 
during the build process. You'd think after 
several years and countless builds, putting 
together a flawless system on the first try 
would be a foregone conclusion. It isn't. 
When you buy a PC from a boutique 
builder or a big-box retailer, odds are good 
that the manufacturer already dealt with 
any problems. When you do it yourself, 
those problems are on you. We'll help 
you find and fight some of the common 
hobgoblins that can hobble your system. 

Are you ready? We are. Let's finish this. 

Back To The BIOS 

Last month, we gave you enough 
information to cruise through BIOS 
on your way to installing Windows 
and reaching the Desktop for the 
first time. The BIOS is where you'll 
do most, if not all, of your tweaking, 
so it's worth revisiting. Every BIOS 
is a little different, even on different 
motherboards from the same company; 
menus have different organization, 
and pricier mobos usually have more 
user-configurable settings than less 
expensive models. 

That said, you should find that your 
motherboard's options are arranged in 
logical fashion. Performance settings 
should be gathered into one group, while 
peripheral settings should be rounded up 
in another. Further complicating matters 
are the assortment CPUs and chipsets 
from Intel and AMD. If you need to, 
explore your motherboard's manual 
or the BIOS itself until you find the 
setting(s) you want. As long as you save 
any setting before exiting the BIOS, it's 
difficult to break anything by looking. 
For this article, we'll explore MSI's 
Z87-GD65 GAMING; your mobo 
mileage may vary. 

While we're here, we'll walk you 
through configuring your memory 
modules again. We entered the BIOS 
and clicked OC. Next, we highlighted 
Extreme Memory Profile (X.M.P.) and 
pressed ENTER. We chose the memory 
modules' fast XMP profile, in this case 



DDR3-1600 at 9-9-9-24, and pressed 
ENTER again. 

If your system has at least one SSD, 
then you should double-check that 
AHCI (Advanced Host Controller 
Interface) is enabled in the BIOS. 
Without AHCI, SSDs can run into 
performance bottlenecks with certain 
workloads. AHCI makes other helpful 
features, such as NCQ (native command 
queuing) and hot-plugging, available, as 
well. Our recent experience has found 
that current motherboards enable AHCI 
by default, but it's worth verifying. 

We found the relevant setting in our 
BIOS under the Settings/Advanced 
menu/Integrated Peripherals menu. 
AHCI was enabled, as we expected, under 
External SATA 6GB/s Controller Mode. 
If we had wanted to change it, we would 
have highlighted it, pressed ENTER, and 
chosen the other setting, IDE (an older 
protocol developed for HDDs). 

While you're rooting around in your 
BIOS, swing over to the boot menu, 
which expands according to the number 
of bootable devices you have connected to 



your system. You can shuffle the priority 
as it changes. For example, when you're 
installing Windows off of a DVD for 
the first time, set your ODD to a higher 
priority than the destination drive for the 
installation. Many popular utilities boot 
from a USB flash drive (and some only 
boot this way); once you've loaded them 
on a bootable flash drive, you can set 
the boot priority to boot first from USB 
rather than your OS drive. 

Other BIOS options are arguably less 
vital. You'll probably have the option to 
enable/disable various onboard controllers 
(Ethernet, audio, USB, etc.). You should 
also be able to establish so-called "wake 
up" events (a predetermined date, LAN 
activity, etc.) that can cause a system to 
wake up from a sleep state. Feel free to 
play around with the settings but know 
that you can have an elite system without 
ever touching them. 

Hopefully you haven't had your fill 
of the BIOS, because we'll be making 
another return trip shortly. For the time 
being, though, let's boot Windows, rev 
our system up, and kick the tires. 
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Feel The Burn 

If it looks like an enthusiast rig, and if 
it powers up like an enthusiast rig, then 
it will perform like an enthusiast rig. 
Right? If you've followed us this far, then 
the answer is "probably," but you owe to 
yourself to find out. 

We'd like to believe that every com- 
ponent that rolls off the assembly works 
flawlessly. Fact is, no QA process is 
perfect, and defective hardware does slip 
through cracks. If you did end up with a 
lemon, you'll probably discover it if you 
put a heavy load on your system for a 
prolonged period of time. This practice is 
known as the burn-in process. 

When we perform a burn-in on a new 
system, we like to put the CPU and GPU 
under a continuous 100% load for a 
period of 24 hours. Some power users like 
to extend this period of time even longer 
(and you can, too, if you want), but we 
think hammering on your hardware for a 
full day straight is long enough to expose 
any defective parts. 

There are a variety of games and pro- 
grams that can lay down some serious 
punishment on your components, but 



we prefer those that will run indefinitely, 
if desired. It's the kind of set-and- 
forget simplicity that would make Ron 
Popeil proud. To stress-test our CPU 
and memory, we're partial to Mersenne 
Research's Prime95 ( www.mersenne.org ) . 
Prime95 has a few built-in torture tests 
that will do just that. And, to be truthful, 
this is what Prime95 does in its spare 
time; its day job is discovering Mersenne 
prime numbers, so when you're not using 
it to beat up your CPU, put Prime95 to 
work for a good cause. Yeah, math! 

To simultaneously test your CPU and 
memory, the Blend test works well. On 
a stable system, Prime95 will chug along 
happily into perpetuity, but any hint of 
instability should produce an error that 
will bring Prime95 grinding to a halt. 

One benchmark that's hellish on 
graphics cards is Unigine Heaven 
( unigine.com/products/heaven ) . Like 
Prime95, it will run continuously. You 
can also adjust a bunch of setting to 
make it more or less stressful on your 
graphics card. Temperature and clock 
monitoring capabilities are built in, 
too. When you're running Heaven for 



stress-testing purposes, a hard freeze is 
usually evidence of instability, but the 
presence of any visual artifacts while 
the benchmark runs is often a sign of 
instability, too. 

Once you're reasonably sure your 
graphics card and CPU are stable, it's not 
a bad idea to stress-test both together for 
the purpose of testing your power supply. 
If you followed the advice outlined in our 
first installment of this miniseries (see the 
June 2013 issue), then your PSU should 
be able to supply your components with 
the power they need. Whether the PSU 
can actually do this without going up 
in smoke is another matter entirely. If 
you can loop Prime95 and Heaven 
simultaneously without any hiccups from 
your PSU, then you can be reasonably 
sure it won't quit on you. 

An alternative choice, which we admittedly 
don't use often in our test lab, is OCCT 
( www.ocbase.com ). This utility has four 
tests that cover the CPU (CPU: OCCT and 
CPU:Linpack), GPU (GPU3D), and power 
supply (a combination of CPU:Linpack and 
GPU:3D). In addition to putting a load 
on these components, OCCT monitors 
component temps and voltages, plus fan 
speeds, so you can see how a particular load 
affects each component in your system. 

If your system has survived this far, 
you're in good shape. The next benchmarks 
we run are a little less nerve-racking, a 
little more fun, and extremely informative. 
These performance benchmarks will show 
you how your build measures up. 

Bragging Rights 

It doesn't take a sports fan to appre- 
ciate the meaning and impact of the 
scoreboard. It's a way to gauge per- 
formance, determine superiority, and 
totally rub it in your opponent's face. Is it 
any surprise, then, that benchmarking is 
so prominent among enthusiasts? 

Sure, benchmarking is a fun way to 
show off, but it's also a very practical 
way to determine whether your system 
is living up to its potential. There 
are many times when a properly built 
system will make it through stress testing 
unscathed, only to underperform during 
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benchmarking. So, even if your system 
is running smoothly and you have no 
interest in showing up your friends, we 
recommend benchmarking for no other 
reason than to find out if you're getting 
your money's worth. 

Here are a few of our favorites, but this list 
is by no means exhaustive. We like to suggest 
these as a power user benchmarking starter 
kit because all of them are free (though paid 
versions with more tests and features are 
available for several of them). For first-time 
builders especially, we understand that you 
don't want to scrounge up the money to buy 
a benchmarking application after you just 
emptied your coffers to buy all the hardware 
and software you're actually going to use. 
With the following benchmarks, you can 
test the limits of your system without testing 
the limits of your finances. 

3DMark. Futuremark's graphics bench- 
marking tool has been an old standby for 
several years. Typically, new releases of 
3DMark coincide with DirectX updates, 
although that's not always the case. For 
example, when DX11 was released, we got 
3DMark 11, which incorporated tessellation 
and multithreading (among others). 

The most current version of 3DMark 
is called simply "3DMark," although it 
breaks down into three distinct tests, each 
designed for a different level of graphics 
performance. If you included a powerful 
graphics card or two in your system, then 
Fire Strike is the test you want to run. If 
you decided to forgo a discrete card and 
stick with the GPU that's integrated into 
your CPU, then the Cloud Gate test is 
more your speed. 

3DMark 11, Futuremark's last-gen 
benchmark, is still a reasonable measure of 
graphics performance. When you need to 
compare your system's prowess to others like 
it, you'll find that most reviews rely on Fire 
Strike, 3DMark 1 1, or both. 

PCMark. From the company that 
brought you 3DMark, PCMark is 
designed to have a much broader focus. 
Rather than exhaustively test one or two 
components, PCMark tries to paint a more 
comprehensive picture, so it's a way to get a 
reliable measure on how your system might 
perform in everyday tasks. At the time of 



this writing, Futuremark was pouring all 
of its energy into polishing and promoting 
PCMark 8, but the two versions of the 
benchmark that will be most appealing to 
power users, Basic and Advanced, were not 
yet available. 

When it is released, though, PCMark 
8 will follow in the footsteps of its 
predecessors. The Basic Edition gives you 
access to three tests — Home, Creative, 
and Work — while the Advanced Edition 
adds three more — Storage, Applications, 
and Battery Life. Each of these tests 
covers a variety of tasks. For example, the 
Creative test throws a mixed workload 
of transcoding, photo and video editing, 
video chat, and more at your system. If 
you're a big-time Adobe Creative Suite 
and/or Microsoft Office user, then you 
may want to spring for the Advanced 
Edition, because the Applications test 
measures system performance in a variety 
of Adobe CS and MS Office tasks. 

In the meantime, you can still get 
behind the wheel of PCMark 7. The 
Basic Edition is free and gives you access 
to PCMark 7's Overall test, while the 



Advanced Edition exposes six other tests 
(Creativity, Entertainment, Productivity, 
Computation, Storage, and Lightweight). 

SANDRA. This is another bench- 
mark capable of putting all of your 
components under a magnifying glass. 
Short for System Analyzer, Diagnostic 
and Reporting Assistant, SANDRA is 
available in multiple versions. Enthusiasts 
can let SANDRA Lite or Personal dig into 
their system. 

When you open SANDRA for the first 
time, you'll see that its benchmarks are 
surprisingly deep. For example, its CPU 
benchmarks can measure cryptography, 
multicore efficiency, and power management. 
There are tests for memory, storage drives, 
and more. SANDRA can also display your 
components' results against the results of 
other components to give you an idea of how 
your hardware stacks up. 

It's true that many of SANDRA's test 
results may not give you a great idea of 
how your system will perform in real-world 
scenarios. Nevertheless, we like that it can 
test so many components, and we love what 
you get for the money. 
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Cinebench. We like to use Cinebench to 
get a handle on our CPU's multithreaded 
performance. In fact, Cinebench is capable 
of scaling up to 64 processor threads, 
so we expect it to be an effective way to 
benchmark CPUs for some time to come. 

According to Cinebench's publisher, 
Maxon, the benchmark "uses all of your 
system's processing power to render a 
photorealistic 3D scene. . . . This test scene 
contains approximately 2,000 objects, 
which in turn contain more than 300,000 
polygons in total, and uses sharp and blurred 
reflections, area lights, shadows, procedural 
shaders, antialiasing, and much more. The 
result is displayed in points. The higher the 
number, the faster your processor." 

Additionally, Cinebench contains a 
separate benchmark that measures your 
graphics card's OpenGL performance. 
We don't use this test in our suite of 
benchmarks, but it's nonetheless a good 
way to test your system, and it doesn't 
cost you a dime. 



Aliens vs. Predator. Of all the games 
we could have included, we chose AvP 
for a couple of reasons. First, as a DX1 1 
game, you can use it to benchmark 
current-gen graphics cards, which is a 
plus. Second, numerous popular down- 
load sites let you download a free stand- 
alone benchmark utility, which is nice 
because you don't have to have the full 
game in order to run the benchmark. 

Granted, how your system performs in 
AvP isn't indicative of how it will perform in 
other games, but if you're looking for real- 
world results in a game you can actually play 
(as opposed to an arbitrary score assigned 
to your graphics card's performance on a 
synthetic test), this is one way to get it. 

CrystalDiskMark. With SSDs being 
all the rage, it's good to have a benchmark 
that tests a storage drive's performance with 
different workloads. CrystalDiskMark fills 
that role nicely. This free benchmark can 
test SSDs (and HDDs, if you want) with 
large sequential transfers to determine 



maximum throughput, but its real value 
is in feeding drives smaller random 
workloads. It's the 512KB and 4KB 
random reads and writes that are what 
keep your system busy most of the time, 
so these CrystalDiskMark tests can help 
give you an idea of how fast your system 
will feel. 

Many SSDs have storage controllers 
that perform faster with data that can be 
compressed. Companies will advertise these 
numbers, when the truth is that testing 
with a precompressed workload won't show 
you the kind of performance to expect in 
most situations. CrystalDiskMark can use 
a compressible or incompressible workload, 
letting you see your drive's performance in a 
best- or worst-case scenario. 

Addicted To Speed 

Next, we decided to perform a basic 
CPU overclock. If you're planning to do the 
same, you'd best get yourself a CPU with 
an unlocked multiplier. Intel and AMD 



Current DRAM Frequency 


1600 MHz 


Current Ring Frequency 


3900 MHz 


CPU Base Clock (MHz) 


100.00 


Current CPU Base Clock Strap 


1.0 


Adjust CPU Base Clock Strap 


[Auto] 


CPU Base Clock Apply Mode 


[Auto] 


CPU PCIE PLL 


[AutO] 


Filter PLL 


[Auto] 


Adjust CPU Ratio 43 


Adjusted CPU Frequency 


4300 MHz 


CPU Ratio Mode 


[Fixed Mode] 


EIST 


[Disabled] 


0C Genie Function Control 


[By Onboard Button] 


Adjust Ring Ratio 


Auto 


Adjusted Ring Frequency 


3900 MHz 


DRAM Reference Clock 


[Auto] 


DRAM Frequency 


[Auto] 


Adjusted DRAM Frequency 


1600 MHz 


Extreme Memory Prof ile(X.M.P) 


[Enabled] 


DDR3 1600MHz 9-9-9-24 1.500V 




DRAM Timing Mode 


[Auto] 


Advanced DRAM Configuration 



If you want to do serious overlooking, be prepared to spend lots of time in your system's BIOS and even more time making sure your overclock is stable. 
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both make this relatively straightforward. 
Intel processors with either a "K" or "X" 
suffix are unlocked, as are AMD's FX line of 
CPUs and those with a "K" suffix. Having 
an unlocked multiplier lets you adjust the 
CPU's effective clock speed (which is more 
forgiving) without touching its BCLK (base 
clock; different from default clock speed) 
speed, which also adjusts the frequency of 
other components, most of which do not 
respond well to higher clocks. 

Returning to the OC menu in the BIOS, 
we highlighted Adjust CPU Ratio. To adjust 
the CPU's multiplier, we pressed Plus (+) 
and Minus (-) keys. The multiplier you 
ultimately wind up with isn't as important 
as the effective clock speed it produces. Your 
motherboard's BIOS should display how 
changing the multiplier affects your CPU's 
effective clock speed. 

Our Intel Core 17-4770K has a 35X 
multiplier, which results in a 3.5GHz 
clock speed. We decided on an overclock 
of 10%, to illustrate the process, which 
is fairly conservative, as well as attainable 
without playing around with other settings. 
Virtually every aftermarket CPU cooler 
should be able to handle the increased 
thermal load, too. 

Punching in an extreme overclock is a 
more time-intensive process. If you want to 
push your CPU to the absolute limit, you 
should research your CPU's temperature 
and voltage thresholds, and the relationship 
one has on the other. You'll also want 
to know how much control a particular 
motherboard gives you over your CPU's 
assorted voltages. Ask for advice and 
recommendations online, because the faster 
you go, the more spectacular the crash will 
be if you lose control. 

If we know we're dealing with highly 
overclockable silicon, we start with a 10% 
overclock, making no voltage adjustments, 
and test for stability. If successful, we often 
jump the overclock to 15% and test again. 
We usually limit subsequent increases to 
1% or 2% until we eventually reach a 
clock speed that is unstable, at which point 
overvolting is required to push the CPU's 
clock speed higher. 

Overvolting is the process of increasing 
the voltage supplied to the CPU, frequently 



referred to as a processor's Vcore. In 
practical terms, this increases the CPU's 
stability at higher clock speeds. The tradeoff 
is increased temperature, potential life span 
degradation, and the cannot-be-understated 
risk of frying your processor. Go slow. This 
might involve goosing the voltage by a tenth 
of a volt, increasing the CPU clock speed 
by 1% or 2%, and putting your system 
through its paces. We highly recommend 
looking online to find the overclock/ 
overvolt settings of other power users with 
hardware similar to yours. 

The overall approach to overclocking 
your graphics card is similar to overclocking 
your CPU, but the difference is in 
the details. We have the most success 
overclocking CPUs through using the 
motherboard's BIOS, but using Windows- 
based software to overclock a graphics card 
is really the way to go. Both NVIDIA and 
AMD include reliable overclocking tools in 
their graphics driver packages, and this is 
where you want to start. 

Do some research before jumping 
into GPU overclocking. Every family of 
graphics cards is based on a particular GPU 
architecture, and the flagship graphics card 
of a family is often clocked at the upper 
limit of what the architecture will support. 
Therefore, it's not surprising to see the 
midrange cards offer lots of overclocking 
headroom, while those at the top are more 
limited. Also, NVIDIA's and AMD's 
partners frequently deviate from a graphics 
card's reference design; manufacturers often 
use specially binned GPUs that are more 
overclockable, so you can't assume that a 
GeForce GTX 780 from Company A can 
achieve the same clock speeds as a GTX 780 
from Company B. If you can, try to find 
out the successes (and failures) other users 
have had with the same graphics card as the 
one you bought for your machine. 

When you're ready to overclock, you'll 
need an overclocking utility to do your 
dirty work. AMD cards rely on the ATI 
Catalyst Control Center. After you've 
opened the Catalyst Control Center, select 
ATI Overdrive. For NVIDIA cards, we like 
to use a third-party utility, such as MSI's 
Afterburner. (Note: You don't need to have 
an MSI graphics card to use Afterburner, 



and the software works with ATI cards, as 
well.) In your overclocking utility, there are 
performance sliders for your graphics card's 
various clock speeds, which you can adjust 
according to your research. 

Once you've locked in the frequencies 
you want, it's time to test your overclocked 
graphics card for stability, just like you'd 
test an overclocked CPU. 3DMark works, 
and so does Unigine Heaven. Again, a hard 
freeze is a dead giveaway that your graphics 
card can't support the overclock, but visual 
artifacts are a sign of trouble, too. 

Overvolting a graphics card is possible, 
but we hesitate to recommend it unless 
you know what you're doing. By jacking 
up the voltage, you're also increasing 
temperatures, and most graphics card 
coolers aren't designed to deal with the extra 
heat. You can compensate by purchasing an 
aftermarket GPU cooler, sure, but because 
companies are free to tweak a graphics card's 
reference design, you could learn the hard 
way that the aftermarket cooler you bought 
doesn't adequately cool your graphics card's 
other components, especially its memory 
andVRM. 

The bottom line is this: Overclocking 
requires an abundance of caution and 
patience. You can accept that now or after 
you've permanently singed your silicon. 

We Don't Want Any Trouble 

Building a PC is one of those things 
that's easy to learn but nearly impossible 
to master. As soon as you think you've 
put together a problem-free rig, you 
encounter a new problem that once again 
schools you in the art of humility. It 
happens to rookies and veterans alike. 

Although we could fill a year's worth 
of magazine issues on PC problems and 
solutions, we wanted to share a few 
problems that could sneak up on you. 
Most of the following gremlins can be 
difficult to spot because your system may 
appear to be in perfect working order. 

Your storage drive hits a wall. Let's say 
you run CrystalDiskMark on one of your 
SSDs, and it returns less than inspiring 
results. The 4KB random reads and writes 
look OK, but you can't figure out why the 
sequential and 512KB results are so dismal. 
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By any chance do your sequential and 
512KB transfer seem to be hitting a hard 
ceiling of 275 to 285MBps? If this is the case, 
you've accidentally plugged your SSD into 
a 3Gbps SATA port. You might have done 
this because that SATA port was the most 
accessible on your motherboard. Review your 
motherboard manual to find a 6Gbps SATA 
port and plug your SSD in there. 

The lights are on, but nobody's home. 
After connecting every component, you 
power on your system. All the right LEDs 
on your motherboard light up, and all of 
your system fans spin up. On the surface, 
your PC looks and sounds like its firing on 
all cylinders, but your monitor is showing a 
whole lot of nothing. 

Aside from the obvious (double-check 
the cable connection between your graphics 
adapter and your monitor), you could be 
dealing with a more subtle problem. Some 
motherboard memory slots are less friendly 
than others, requiring you to fill certain 
DIMM slots first if you cant fill them all. 
Lots of motherboards have color-coded slots 
to help you with dual- or quad-channel 
configurations, but many don't make it 
obvious which set of color-coded slots you 
need to populate first. You can unearth that 
information from your motherboard manual. 
Turn off your system, shuffle your memory 
modules around, and reboot. 

Your overclocked CPU underperforms. 
After overclocking your CPU, everything 
looks good. Stability testing went off 
without a hitch, but when you benchmark 
your processor to measure the performance 
improvement, your results are actually worse 
than the stock-clocked results. What gives? 

You're probably experiencing processor 
throttling at its finest. When faced with 
dangerous temperatures, in order to avoid 
overheating, your processor reduces its clock 
speed and takes any performance gains with it. 

The simple solution here is to take some of 
the zealotry out of that overzealous overclock, 
you animal. You could back off gradually 
until you arrive at a stable overclock that 
gives you the right benchmark results, but we 
prefer to start from scratch. Keep a close eye 
on your temps as you retest for stability. 

3D graphics are off the table. You might 
get a message in Windows to give you an 
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assist on the following problem. Booting 
to Windows is no problem, but games 
don't want to load or operate at horrible 
resolutions and quality settings. Windows 
may display a message that your graphics are 
being displayed at a reduced level because of 
insufficient power. 

Other times, you might not even make it 
to Windows before you get a gentle reminder 
(often accompanied by a not so gentle alarm 
from a Piezoelectric buzzer in your system) to 
connect power cables to your graphics card. 
This warning, obviously, is clearer. 

In most cases, you forgot to connect 
power cables to your graphics card. The 
PCI-E slot is able to supply a modest amount 
of power to graphics cards (enough to drive 
2D graphics), but if a discrete graphics card 
has PCI-E power adapters, then it needs extra 
gas from your PSU. Connect the necessary 
cables and reboot. 

The rise and fall of the CPU. Our 
guess is that you'll encounter the following 
phenomenon on your way to installing 
Windows. Everything will appear to running 
smoothly, and then your system comes to a 
crashing halt. Full stop. Smash to black. 



When this happens, the first thing you 
should do is check the connection between 
your CPU and its cooler. Because of the 
thermal safeguards built into a CPU, your 
processor will turn itself off to prevent 
damage if it crosses a certain thermal 
threshold. If the heatsink doesn't have a solid, 
secure connection to the processor, your 
CPU temperature can quickly skyrocket. 

Check your heatsink for a loose con- 
nection and reinstall it if necessary. It's not a 
bad idea to check your heatsink's mounting 
bracket, too, as you might not have assembled 
it properly, leading to a loose fit. 

A nOOb No Longer 

Like a triumphant Tom Hanks standing 
over an island bonfire, you have created 
something. So what if you didn't make a fire 
using nothing but your bare hands and a few 
twigs? What you built is way cooler. 

Hopefully, after having your first taste 
of a DIY build, you'll arrive at the same 
conclusion we have: Building your own PC is 
the way to go if you're looking to save money, 
get exactly the hardware you want, and have 
an awful lot of fun along the way. ■ 
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E — very month, CPU's "Mad Reader 
Mod" showcases an unbelievable, 
jaw-dropping custom mod that redefines 
what we thought was possible with the 
right tools in the hands of an inspired, 
creative, and determined modder. These 
are the systems that turn heads and win 
prizes at LAN parties, and the modders 
behind them are the rock stars of the PC 
enthusiast scene. Many of these modders 
are commissioned to create custom mods 
for the biggest companies in the business, 
but a lot of them got their start with little 
more than an idea and a clunker case in 
need of a visual refresh. 

What if you're just beginning your 
modding career? "Mad Reader Mod" 
shows you the end result, but if you've 
ever followed a worklog online you 
know the insane amount of work that 
goes into these stunning creations. Sure, 



worklogs help explain much of the magic 
behind the mods, but wouldn't it be 
great to have a sit-down chat with the 
sages of modding, who have collectively 
amassed thousands upon thousands of 
hours of experience? 

"Modding Masters" provides you with 
up-close and personal access to the pillars 
of the modding community. We've called 
on previous "Mad Reader Mod" winners 
as well as modders who have taken first- 
place honors at our LAN party case mod 
contests to provide their expert opinion 
on all things mod. It's the closest you're 
going to get to these rotary tool ninjas 
and paint booth Picassos short of online 
videoconferencing or criminal trespass. 
Listen to their wisdom, learn from their 
mistakes, and follow their advice, and 
perhaps the coveted "Mad Reader Mod" 
spread will one day belong to you. 



We're coming into the home stretch 
now, putting the finishing touches on 
this, polishing that. All of the major 
projects — the cutting, the painting, 
the cooling — might be wrapped up, 
but that doesn't mean our job is done. 
More often than not, it's those finishing 
touches that will truly make or break a 
mod. If you've come this far, don't you 
owe it to yourself to remember the little 
things, and then execute those little 
things flawlessly? 

Our topic this month is lighting, a 
subject that too many modders tend to 
overlook, which is a shame. The right 
lighting can draw attention to a particular 
part of your mod. It can make people 
look at your mod a different way, 
particularly if there's a change in the 
room's ambient light. It can even be a 
major component of your mod. 
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We often tend to think of the case and only the case when it comes to modding. That's not a bad place to start, obviously, but you can really distinguish 
yourself by modding your peripherals, too. Light mods are one way to do that. Here, Craig "Tech Daddy" Tate dissected his mouse and gave it the LED 
treatment. This is the type of work that puts an exclamation point on your mod. 



We have four Masters this month, and 
they're all ready to set the mood with their 
lighting tips. On hand are the following 
luminaries: Bob "BS MODS" Stewart, 
Craig "Tech Daddy" Tate, Brian "Boddaker" 
Carter, and Rod "[TB]Rod" Rosenberg. Let 
them help you rig up some lights in your 
mod that wont be a distraction. 

Best Supporting Actor 

The consensus among our experts is that 
most mods will use lighting to accentuate, 
rather than overwhelm, the rest of your 
mod. They agree that it's far too easy to 
have too much of a good thing, which 
could make an otherwise exceptional mod 
look like an irradiated tragedy. 

"I don't think that light should ever, 
in and of itself, be the core centerpiece," 
Tate says. "There was a guy many years 
back, I believe his mod's name was 'Las 
Vegas.' His design principle was, 'if the 
accessory has lighting in it, I'm adding 
it.' It was the best example of using light 
as a centerpiece, because that was what 
he was trying to do. All of the Las Vegas 
strip, with all of its lights and chaos, and 
he captured it in all of its audacious glory. 
But it was a hot mess of lights!" 



"To me, lighting should emphasize 
components, target a mood, and not 
dominate a case. Using controllable LEDs 
that can be dimmed are my ideal lighting 
tools. LEDs are small, fall in a range 
of colors, and can be easily concealed, 
leaving people to wonder 'Where is that 
light coming from?'" 

Carter and Stewart agree. "Lighting 
should complement the theme or color 
scheme of the mod," Carter says. "The use 
of too many colors is distracting and takes 
away from the build." 

Stewart adds, "The goal with light- 
ing should be to see the glow of the 
lights used but not the actual source. 
It's a distraction to the eyes when you 
are trying look at how awesome the 
inside of a case is when you have LEDs 
blinding you." 

Rosenberg agrees about head-on LEDs. 
"Rule number one for me is to always 
avoid the viewer looking directly any 
LED light source." 

R.I.P. CCFL 

Generally speaking, there are two types 
of lights that modders frequently use 
in their systems, LED and CCFL (cold 



cathode fluorescent lamp). Although 
CCFLs were once reasonably popular 
among power users and modders, they've 
generally fallen out of favor among our 
panel of pros. Each Master had a different 
reason why he prefers to use LEDs over 
CCFLs when modding. 

"[CCFLs] still have their uses," Carter 
says, "but I think what most people 
dislike about them is the hideous blue 
inverter box that must be dealt with and 
hidden from view" 

"I have stopped using cold cathodes 
pretty much," Stewart says. "The 
hottest thing these days are LEDs, 
because they come so many ways. You 
can use all different lengths of strips, 
string lights, small stick-on enclosures, 
or even single spotlight types. Many 
shapes, sizes, viewing angles, and 
colors available, too." 

Tate has a few reasons for using CCFLs 
as "a last resort." First, CCFLs don't 
give modders much control over their 
brightness. The inverters Carter mentions 
are a source of frustration for Tate, and 
not just because they're unsightly. 

"The inverters that are required to 
make [CCFLs] work are usually cheaply 
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Our Mod In Our Own Words: 
Bob "BS MODS" Stewart & Rod "[TB]Rod" Rosenberg 

Stewart: The Rosewill Throne Industrial mod definitely made good use of lighting. Rod and I worked on it together, and we used over 16 feet 
of RGB LEDs. It really looks amazing with all the light bouncing off the stainless steel parts inside. We built it for trade shows, so it needed to 
get a lot of attention. We used a remote control that let us change the LEDs to any color. We spent some time running the lights different ways 
until we felt we had the best route and then we stuck it in place. Then we looked at it for a very long time trying to determine the best color 
to stick with, since we could use anything with the RGB setup. Turns out every color looks awesome. 

Rosenberg: The Throne Industrial mod has quite a bit of lighting, with the primary lighting being 1 6 feet of flexible RGB LED lighting. 
An LED strobe in the 5.25-inch bay worked with the industrial theme, and a simple single LED lit the acrylic tube reservoir. 




made and prone to failure. Inverter fail- 
ure is nothing to laugh about, as it can 
potentially do some real damage." 

Despite its generally agreed-upon 
obsolescence, if you feel like you 
have a project that would benefit 
from using CCFLs, go right ahead. 
CCFLs do have an undeniably distinct 
look, so with a little creativity, you 
can find a use for them. For example, 
Carter tells us that Thermaltake once 
commissioned a Star Wars: The Old 
Republic mod from him, and he used 
modded CCFLs as lightsabers. 

LED Protips 

As you gain more experience lining 
the inside of your mod with LEDs, 



there are a number of tricks to using 
these lights to your advantage. Again, 
the following tips use LEDs in a 
supporting role, adding a bit of pop 
here and there without punching you 
in the face. 

Stewart frequently adds LED light- 
ing where it's the least obtrusive. "A 
little trick to enhance the light and get 
it to shine into all the little nooks is to 
use mirrored acrylic for your floor or 
any other place that makes sense," he 
says. "It really helps bounce the light 
around and reduce shadows. Adding it 
under the case for a street-glow [effect] 
looks pretty cool, too. Or, use it to 
light up some acrylic case feet, your 
coolant reservoir, etc." 



Tate is also partial to the street- 
glow effect. "I like using them for 
under-effect glows, like putting some 
surface-mount strips under a mounting 
bracket for a CPU waterblock." 
Tate says he has also embedded LEDs 
in acrylic. 

"A quick modification to a normal 
3mm through-hole LED is to use 400 
grit sandpaper and sand the LED lens 
to diffuse the light coming off the 
LED," Rosenberg says. He also throws 
some respect to his fellow Modding 
Master, Carter. 

"Edge-lit acrylic is a beautiful way to 
use LED. A fantastic example of this is 
Brian Carter's TRON mod," Rosenberg 
says. (Note: See the December 2011 
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All four of our Modding Masters say that you need to be careful not to get carried away with adding lighting to your mod. Here, Craig "Tech Daddy" Tate uses 
lighting to add another dimension to the flames on his mod's side panel, but his presentation is elegant rather than outrageous. If your mod looks like Clark 
Griswold's house at Christmas, you may need to rethink how you're using lighting in your case mod. 



issue of CPU for pictures of this sweet, 
sweet mod.) 

Our Masters also have the ability 
to exercise a high level of control 
over their lights, too, with help from 
remote devices and custom circuitry. 
This helps them further distinguish 
their mods from the competition. 
"I built a light-control circuit for 
blingGreen that I used to simulate 
flames flickering," Tate says. "I keyed 
it off of the hard drive activity LED. 
When the drive was active, one set of 
LEDs lit up, and when the drive was 
inactive, a different set of LEDs lit 
up. So while the hard drive activity 
varied, the LEDs that I had all around 
the case were making the entire case 
flicker, kind of like a fire." 

"I always use a remote-control unit," 
Stewart says. "I think it's the only way 
to go anymore. With the push of a 



button, you can change colors, make 
it fade in and out, flash, etc. You may 
discover that the color you thought 
was going to look great inside your 
build actually doesn't. So now you can 
tweak it to the look you want." 

Wire Wrangling 

No matter what sort of lighting you 
choose to include in your mod, you'll 
need a steady stream of power for them 
to do their thing, and that obviously 
means more wires. Depending on how 
much lighting you use in your mod, 
the extra wiring the lights add to the 
equation could be substantial. You 
have to have a plan to manage it, just 
like the rest of your mod's cabling. It's 
a good bet that you'll need to make 
plans before you start modding, too. 

"It's important to plan your wire 
routing ahead of time to allow some 



hiding spaces," Stewart says, "and it 
helps to cut everything to length rather 
than having an extra mile of loose 
wiring. Slipping some heat shrink or 
sleeving over exposed wires will help 
dress them up." 

Whenever possible, Rosenberg tries 
to round up his wires in one spot, which 
usually lets him connect everything to 
one 12V connection from his PSU. "I 
also reuse Molex and fan connectors to 
make my lighting easy to replace and 
manage," he adds. 

Tate also likes to link his light strips 
together and bundle up the wiring, 
when possible. He advises caution, 
though. To avoid overloading the line 
capacity, he recommends double- 
checking power limits before chaining 
too many strips together. 

Have you considered painting your 
wires? Tate does. "I've painted wires to 
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My Mod In My Own Words: Brian "Boddaker" Carter 



My TRON case was absolutely dependent 
upon lighting to have a successful theme. I 
looked at various types of lighting, like EL 
tape to create the solid rings of color, but in 
the end I used LED strips from Mod/Smart to 
illuminate the wheels as well as the light trail 
emitter at the back. 

In order to achieve the desired look, I had to 
place the LEDs as far as possible from the 
ends of the tube to diffuse the light. I routed a 
channel into the acrylic tubes at the center and 
placed blue LED strips into it, facing down, and 
covered them with aluminum tape to prevent 
any light from bleeding out. Then, to facilitate 
the light traveling out to the edges, I painted the 
tubes inside and out with white primer, followed 
by black on the outside and gray on the inside. 
This ensured that the light would only be seen 
on the edges, which were chamfered and 
left rough for maximum diffusion. The effect 
worked perfectly, and it was easy to wire 
up, too. 




match my case frame so that the wires did 
not stand out. Vinyl dye works wonders 
for that. Beyond that, I try to make my 
power lines long enough so that I can use 
the natural internal geometry to hide the 
cables. Make them long enough to zip- tie 
to obscure places in the case." 



UV: The Other Light 

A great many mods go beyond LED 
light strips and CCFL tubes. UV- 
reactive components may not look any 
different under a regular light, but shine 
a UV bulb on them, and suddenly the 
mod takes on an entirely new look. 



Some popular ways to add a UV- 
reactive element to a mod are to use 
UV-reactive coolant or custom acrylic, 
as our Masters explain. 

"I've used UV-reactive acrylic in my 
mods to highlight certain elements, like 
the TRON SSD engine and the hard 
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drive covers in Neptune's Trident. I would 
sand the surface of the acrylic, mask it off 
and paint. Then, remove the tape and hit 
it with UV light." 

Tate agrees. "UV-reactive acrylic is 
fun to work with," he says, "especially 
with UV LEDs or a well-placed UV 
CCFL. This is where CCFL has a leg 
up on LEDs. They throw so much 
black light that it makes your reactive 




components erupt (although it takes 
much more focus to get the same 
intensity with UV LEDs). blingGreen 
had custom wire harness made out of 
UV-reactive acrylic, and UV-reactive 
power lines made for a very nice effect! 
I've also used a solid sheet of UV- 
reactive acrylic on top of a UV "meteor" 
LED tube, which allowed a nice fading/ 
pulsing effect from the sheet." 



Incorporating a UV-reactive element 
into your mod's liquid-cooling loop is 
an extremely popular option among 
modders, and there are plenty of 
companies willing to hook you up. 
"Most manufacturers have their own 
dye these days, due to its popularity," 
Stewart says. "It's a safe bet to use the 
same brand of coolant and dye because 
of all the different mixes out there." 
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Stewart says that another possibility 
is adding UV-reactive dyes (or a mix of 
dyes to create a custom color) to your 
existing coolant. This is something that 
Tate has done, too. "I went out and 
found different water dyes," he says. 
"I always started with distilled water, 
then added in my dyes. I would use 
little hobby shop paint bottles and 
mix my colors with water in those, 
just to see the results. That way I was not 
experimenting on my full water loop." 

Rosenberg says he hasn't incorporated 
UV-reactive components into his mods, 
but he nonetheless offers a good tip for 
anyone buying UV lights. He cautions 
beginning modders to double-check 
the wavelength of light the bulb emits. 
"Lots of cheaper UV LED lighting 
isn't within the UV spectrum," he says. 
"Most of it is visible purple light with 
some crossover to UV." 

Stewart echoes that advice, 
saying, "When looking for lights, it's 
important to make sure they are actual 
UV lights and not just plain purple. 
True UV LEDs operate at a 320 to 
395nm wavelength. Purple starts 
at 395nm, so some manufacturers 
will make the LED operate at the 
top of the range so that it will give off 
some purple color but also make 
things glow." 

Other Projects 

One of the ideas we've maintained 
throughout Modding Masters, in case 
you haven't been paying attention, is that 
to really be a pro, you have to be willing 
to go where few modders have gone 
before. For example, Tate mounted a small 
chain of LEDs under a graphics card's 
shroud that made it look like the heatsink 
had thrusters. 

Rosenberg often changes the color of 
the LEDs in the fans he wants to use for a 
particular mod. He starts by unsoldering 
the LEDs from their wires. He uses a punch 
to remove the original LEDs from the 
fan body and then inserts the new LEDs, 
minding their polarity. Next, he cuts the 
anodes and cathodes and solders the new 
LEDs. He finishes the mod by using hot 



glue on the end of the LED to protect the 
leads and hold the LED in place. 

We Love It When A Mod Comes 
Together 

As we mentioned before, things are 
escalating quickly over here. There's 



little else to do besides actually put 
your mod together, which is exactly 
what we're going to next month, 
when we cover the topic of building. 
Finish your modding now, because it's 
hitting the assembly line in the very 
near future. ■ 




Ah, acrylic— is there anything a modder can't use it for? Here, Brian "Boddaker" Carter makes good use 
of it as part of his incredible Neptune's Trident mod. Carter custom-made these acrylic pieces to serve 
as hard drive covers. Below, you can see them bathed in UV light. 
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PC MODDER 

MAD READER MOD 






We get quite a few submissions for our "Mad Reader Mod" 
feature each month, and sometimes it can take several 
months for us to get to an entry that deserves a spot on 
our cover. This is just such a case. (Get it? Case?!) 

Gary "NavyChiefEWC" Murphy sent us pictures of his 
QuakeCon 800D mod shortly after he took first place in 
the Classic Case Mod category of QuakeCon's 2012 Case 
Mod competition, and although it's taken nearly a year, we're 
finally giving the QuakeCon 800D its due. In this particular 
instance, the delay works out rather nicely, as the issue you're 
reading right now is the one that will go along with us to 
QuakeCon 2013. 

The Man 

Murphy's gaming handle is a reflection of his actual rank 
and job when he retired from the U.S. Navy in 2004 (he 
specialized in electronics warfare). He says he spent about six 
months working on the QuakeCon 800D and did all the work 
himself except for the custom illuminated PSU cover and SLI 
bridge, which he ordered from a company called ColdZero 
in Portugal. 

Murphy says he does most of his modding in his den, but 
then goes on to add that he does his cutting and painting 
in the garage, and cable sleeving and LED light work on 
the dining room table. "I basically utilize most of the 
house during a project — my wife is very understanding and 
forgiving," Murphy says. 



The Mod 

As its name suggests, this big orange mod is based on a 
Corsair Obsidian Series 800D full tower. "I love the Corsair 
Obsidian series cases," Murphy says. "I actually have three 
800Ds now." 

On his choice of theme for the mod, Murphy has this to 
say: "I have attended QuakeCon for the past five years and 
have been a fan of the case mod competitions, now run by 
Modders-Inc.com. During the 2011 QuakeCon, I took careful 
notes on the competition entries and decided that I would 
try winning the next one. I felt that I had the capabilities and 
knowledge to be a serious competitor." 

Murphy did indeed, and as we've already noted, he won his 
mod's class in 2012. (ED NOTE: Murphy has been asked to 
participate in judging the 2013 QuakeCon case mod contest, 
run by Modders-Inc.com and CPU magazine.) 

The Work 

In the process, Murphy drilled out all the rivets in his 
800D, disassembled the entire case, and powder-coated all 
exterior surfaces in a rich orange and gave all interior surfaces 
a smooth black powder coat. 

Murphy modded the top of the 800D to house a 
4x1 20mm radiator with eight Cougar fans (the mod includes 
12 orange Cougar CF-V12H Vortex fans in all, plus two 
more CF-V14H fans) in a push-pull config and added an 
Mnpctech Pro-Line 360 slotted fan grille on top. He also 



had to adapt the bottom panel to hold a double radiator on 
edge, so that its fans could pull air from the left side and 
exhaust on the right (another Mnpctech 360 fan grille at the 
front of the right side panel shows the exit point). As a final 
nod to ventilation and cool orange fans, Murphy cut out the 
mesh over the rear panel's fan mount in order to show off yet 
another Cougar fan. 

Once all the structural work was done, Murphy replaced all 
case and component lighting with orange LEDs, re-sleeved all 
interior wiring in orange and black MDPC (the PSU wiring 
alone took three days' work to complete), and reassembled the 
case along with his custom-cut parts. Finally, he applied the 
custom QuakeCon logo decals he'd had made to all of the fans 
and the front panel. 

The Parts 

The QuakeCon 800D houses an Intel Core i7-3930K 
(running at 4.3GHz) mounted on an ASUS RAMPAGE IV 
EXTREME motherboard, 32GB of Corsair Vengeance DDR3- 
1866, a pair of 240GB Corsair Force GT SSDs, a pair of 1TB 
Seagate Barracuda hard drives, two EVGA GeForce GTX 680 
SuperClocked Signature video cards in SLI, a Corsair AX1200 
PSU, an NZXT Hue RGB LED controller, a Bitspower 
X-Station LED Power Hub, and a SoundBlaster X-Fi Titanium 
Fatality sound card. 

The rig's cooling system consists of a Lamptron FC-5V2 
fan controller, an XSPC Raystorm CPU waterblock, EK-FB 



Kit RE4 motherboard blocks, a Koolance RP-452X2 Rev 
2 reservoir, a pair of Koolance PMP-450S pumps, XSPC 
EX480 Quad 120mm and EX2340 Dual 120mm radiators, 
the aforementioned Mnpctech fan grilles and Cougar 
fans, XSPC High Flex UV Orange tubing, Bitspower Gl/4 
Black Compression fittings, and a pair of EVGA Hydro 
Copper waterblocks. 

Murphy says that although he's built four previous PCs, 
the QuakeCon 800D was his first attempt at a mod. It's fairly 
clear that it won't be his last, however: His enthusiasm for the 
hobby is clear and infectious. 

"Modding is challenging and addictive at the same time," 
Murphy says. "You challenge the status quo and try to create 
something that is unique and has never been done before. Once 
started on the path, the challenges never stop, and the thrill is 
constant. The satisfaction of seeing your creation completed and 
functional is beyond words." ■ 



Give Us Your Mod 

Have a computer mod that will bring tears to our eyes? Email photos 
and a description to madreadermod@cpumaq.com . If we include your 
system in our "Mad Reader Mod" section, we'll send you $1 ,500 and 
a one-year subscription to CPU. (U.S. residents only.) 
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odders-lnc.com 
Mod -Off 2 

The Boys Are Back 



If you take a stroll down memory lane, 
clear back to the November 2010 issue 
of CPU, you'll recall that our "Mad Reader 
Mod" feature for that month featured the 
results of a (mostly) friendly competition 
between our friends at Modders-Inc.com. 
The guys each built a hot-rod-themed case 
mod and then sent them into the arena, 
where there can be only one. 

Now the Modders-Inc.com crew are back 
minus last Mod-Offs winner, Tony "Tazz" 
Day, but this time instead of building mods 
inspired by muscle cars, they are working on 
builds that each honor a game from either 
id Software or Bethesda Softworks. And 
instead of the Thermaltake Element S cases 
they began with last time, they are each 
starting with a Thermaltake Urban S4l. 
(See our CPU System Workshop in this 
issue for more on the S4l.) 

Each contestant is allowed to get 
some help with paint or fabbing but 
can only spend $250 total for the mod, 
not counting sponsored hardware from 
Thermaltake (cases, coolers, keyboards and 
mice, and headsets) or Seasonic (power 
supplies). The guys will only have until the 
end of July to complete their mods, as all 
entries will travel to Dallas for QuakeCon 
on August 1st, where attendees will have a 
chance to help pick the winner. (Look for 
coverage in CPU, too.) 

During the event, CPU will also 
be assisting the Modders-Inc.com crew 
as they judge the 2013 QuakeCon Case 
Mod Contest, with help from Gary 
"NavyChiefEWC" Murphy, this month's 
CPU Mad Reader Mod winner. 

In the meantime, we thought we'd re- 
introduce you to the guys and have them 
show off some of their past work and 



discuss their current Mod-Off projects. 
So, without further ado, here they are. 

Dewayne "Americanfreak" Carel 
Theme: Fallout 3 

I picked my mod's theme based on two 
things: It was a cool idea, and I've never 
done a case mod like this one before. Craig 
pointed out the Wikipedia page that listed 
all the games that Bethesda has published, 
and while I was looking through the 
directory, Fallout 3 caught my eye. 

Unlike most gamers, I have never played 
the game and I had no clue what it was 
about. As I checked out images on the web 
it became rather evident that I had to do 
it just because of the look of the game and 
what it's about: life after the apocalypse. 



I played the game to familiarize myself with 
the game world and to get ideas for my mod; 
I needed to pick out items to incorporate 
that people would quickly recognize. This is 
important, because if you get it wrong it can 
lead to a total failure of the mod. 

After playing Fallout 3, I knew my mod 
needed to include a few key things, including 
Pip-Boy 3000, Nuka-Cola bottle caps, the 
terminal and the control boards. The overall 
look of the mod has to match the game's 
colors and styling, and has to look like 
something that was made in '50s but was 
updated with items on hand or created from 
what is left over after the apocalypse. Making 
something look old and beaten either ends 
up looking fake and totally out of place, or 
you nail it — I'm hoping for the latter. 




As you can see from two of Dewayne's past mods, he is comfortable working with a variety of themes 
and styles. We're eager to see what he can do with Fallout 3. 
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Like all of the Modders-lnc.com staff, Craig Tate has had a case appear on our cover. The one on the 
left, a mod called "Lupine," graced the December 2005 cover. The black beauty on the right, GTFIat, 
was Tate's entry in the last Modders-lnc.com Mod-Off. 



Craig "Tech-Daddy" Tate 
Theme: Wolfenstein: The New Order 

QuakeCon ... all things id/Bethesda 
... the beautiful symphony of thousands 
of gamers getting together for four days 
of peace, love, and rockets. For me, 
QuakeCon 2013 will thrust me back into 
the garage to fashion something that will 
make people stare. That will make people 
smile, and remember the first time that they 
played Wolfenstein! Yes, folks, I'm building 
a case mod for the newest announced 
development of that most beloved of 
franchises: Wolfenstein: The New Order. 

Since the game has not been released, I 
have been scouring the Net for playthroughs, 
concept art, screen shots . . .anything I can 
get my hands on. What I have derived is 
a blend of '60s-era technology and high- 
tech hardware supposedly developed in an 
alternate history. This should make for an 
edgy, deconstructed armor look. 

For this mission, I have already taken 
delivery of l A -inch-thick sheet aluminum 
that I plan on using for cutting out designs 
and implementing them onto the sides of the 
case for dramatic effect. I've also got sheets 
of styrene that are coming in, with lots of 
tubes/piping that will add effect of old school 
"high-tech." Think something along the lines 




of '60s military armor meets steampunk: 
That is about the best I can give you. 

For those who have followed the 
development of this game for years like I 
have, I will do my very best not to embarrass 
the game! Let the bullets fly! Go get 'em, BJ! 



Vic "XcaliburFX" McGuire 
Theme: Elder Scrolls V: Skyrim 

This year for QuakeCon 2013, we 
chose to do Bethesda game-themed 
mods for our builds. It wasn't an easy 
decision for me, as I have wanted to do 
mods based off of several of their games. 
However, I like dragons and such, and 
to be quite honest I think I knew from 
the beginning I would be going for the 
Elder Scrolls games, specifically The Elder 
Scrolls V: Skyrim. 

This case mod will be named "World 
Eater," after the great dragon Alduin in 
the game. Alduin (also called the World 
Eater and the Nordic God of Destruction) 
is a dragon whose return was a result of an 
Elder Scroll. (ED Note: Vic also included 
Alduin's name in Dragon Language, but 
we were unable to print the characters.) 

As for the design of the mod itself, let's 
just say it will be challenging to say the 
least and will most likely incorporate a 
Dragon. I would like to stay true to the 
game, but I am sure it undoubtedly will be 
more my own vision of the scenic yet epic 
game. Thus, the mod will more than likely 
change course as I go about the build. I 




64 August 201 3 / www.computerpoweruser.com 



HARD HAT AREA 

PC MODDER 



Intel LANFest 201 3 

"wo LANs & A Launch 



LANFest SoCal 



On April 26th through 28th, Intel's LANFest series took over the Bronco Student Center on the campus of Cal Poly Pomona for Intel LANFest SoCal, a 1 50-seat BYOC 
LAN party. The LAN included the usual complement of tournaments, including Battlefield 3, League of Legends, DOTA 2, and so forth, and also offered more competitive 
attendees the option of getting in on pay-to-play Counter-Strike: Global Offensive and StarCraft II: Heart of the Swarm tourneys run by SoCal eSports. Both featured cash 
prizes as well as products from sponsors. 



Gaming tournaments were just the tip of the iceberg, though. The weekend also included a ton of contests and activities for attendees to participate in between frags. 
LANFest SoCal included a SimCity contest to see who could make the most cash per hour, a paper airplane contest, and a rock, paper, scissors tourney similar to those 
we've seen at other LANFest events recently. If you were still looking for something to do, you could get in on a memory installation race, a game of Nerd Jeopardy, a mini 
basketball contest, a scavenger hunt, and much more. 





As is often the case, there were some great mods at the event, including 
this green HAF XB that you've probably seen before. Project Green Machine 
was our winner due to a miscommunication (gorgeous as it is, previous 
Mad Reader Mod winners are not generally eligible to win), and we also 
saw Supernova, a mod that looks clean and high-tech from the side, but 
has seven grinning skulls arrayed across the front panel. One minute you're 
admiring the custom cooling and individually sleeved power cables, and the 
next, bam! RICTUS OF DEATH. (Rictuses of death? Ricti?) 
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LANFest InfernaLAN 

One of Intel LANFest's premier events, InfernaLAN, took place May 31st through June 2nd on the grounds of Intel's campus in DuPont, Wash. More than 500 
attendees showed up, including 426 people who locked down seats in the BYOC area (the remainder came to enjoy the event's console and tabletop gaming 
areas). The LAN was amazing, as usual, including a variety of tournaments, contests, and activities; a good time was had by all. 
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GIGABYTE GeForce GTX 780 Overclock Edition 




GIGABYTE and NVIDIA both occupy 
lofty perches in the PC aftermarket 
these days. Consistent quality and 
high performance will do that for a company 
In the GeForce GTX 780 Overclock Edition, 
designated model GV-N780OC-3GD, 
GIGABYTE takes NVIDIAs best (or close 
to it) and gives it a significant boost. 

"The target audience for GIGABYTE'S 
GTX 780 Overclock Edition is the gamer 
enthusiasts," says Sherri Lee of GIGABYTE. 
"These types of gamers only want the best." 

A GTX 780 will tackle pretty much 
whatever you care to throw at it with todays 
games, sitting as it does at what used to be 
referred to as the high end of the enthusiast 
graphics market. This card, with elevated 
core clocks, brings that much more to the 



performance party. It supports DirectX 11.1 
and OpenGL 4.3, and it comes packed with 
3GB of extremely fast GDDR5 memory. 

"In our lab testing, in games like Crysis 
3, Far Cry 3, and DiRT: Showdown, 
GIGABYTE GTX 780 OC Edition 
pulled in an average of 49 frames per 
second," Lee says. 

True, it does exist in the shadow 
of a titan — the GTX TITAN, in fact, 
a card that costs half again as much 
($1,019.99)— but this is less a knock 
against the GTX 780 than confirmation of 
NVIDIAs supremacy in this phase of the 
GPU wars. And when you consider that 
yawning gulf in price, similar to the one 
Intel routinely places between its Extreme 
Edition and non-EE Core i7 CPUs, you 



might agree that life in sight of the summit 
can be every bit as enjoyable as the more 
expensive seat on the peak. 

"At $650, the GTX 780 is 35% 
cheaper than the GTX TITAN and it is 
a 40% improvement over the GTX 680," 
Lee points out. 

Factory 0C 

The GK110 chip at the heart of this 
GIGABYTE card is part of NVIDIAs 
"Kepler" family of GPUs. Its also the same 
core used in the GTX TITAN, albeit with a 
few disabled sections here and there. 

NVIDIAs partners build the GTX 780 
using 28nm process technology. Among 
other things, this allows the chip to run on 
less voltage, and thus produce less heat, than 
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it would if it were fabbed with bigger features 
(some GTX 600 series GPUs were 40nm 
parts). The 28nm manufacturing process 
also lets the chip physically encompass more 
transistors in a given die size. 



As we mentioned above, GIGABYTE 
overclocks this card beyond NVIDIAs 
reference design. In comparison with the 
stock GTX 780 in GIGABYTE'S 700 
series lineup, the OCed part runs at core 



speeds of 10.5% to 11.7% faster, including 
results from NVIDIAs GPU BOOST 2.0 
technology. That said, memory frequencies 
are the same for the OCed and non- 
OCed editions of the GIGABYTE cards 




At only 1 1 .5 inches (292mm) in length, the GV-N7800C-3GD shouldn't cause interference issues in most cases. 
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THE TALE OF THE TAPE 


Specifications 


GIGABYTE GV-N780OC-3GD 


GPU 


NVIDIA GTX 780 (Kepler GK110) 


Core Clock 


954MHz (1, 006MHz Boost) 


Memory Clock 


1, 502MHz 


Memory Interface 


384-bit 


Memory 


3GB GDDR5 


CUDA Cores 


2,304 


Process Technology 


28nm 


Card Interface 


PCIe 3.0 


Connectors 


Dual-link DVI-I, DVI-D, HDMI, 
DisplayPort 


Width 


<d rule slots 


Length 


11.5 inches (292mm) 


Displays Supported 


4 


Power 


6-pin + 8-pin PCIe; 600W 
PSU required 


Price 


$679.99 



at 1,502MHz, or 6,008MHz effectively. 
(Refer to the chart in this article for other 
specifications on the chip and the card itself.) 

Pre-overclocking not only ups the 
performance characteristics of the GTX 780 
Overclock Edition, it does so in a way that 
endangers neither the card nor its warranty. 
You can install it and jump right into your 
games and media utilities without having to 
spend time dialing in a stable OC. Factory 
overclocked cards like this one deserve their 
small price premiums, especially when you 
take your time and productivity into account. 

Heatsink & Fans 

Key to the appeal of GIGABYTE'S 
OCed GTX 780 is its cooling solution. 
It manages to be compact and quiet, yet 



effective. No longer 
do you need to 
sacrifice a triple 
helping of PCIe 
slots to fit a video 
adapter that's as 
wide as it is tall. 
Nor must you put 
up with the noise of 
a hair dryer when a 
3D game hits your 
screen. 

"Our Windforce 
3X 2-slot 450W fan 
sink with 'Triangle 
Cool' technology 
not only provides 
effectively heat 
dissipation, but also 
a silent working 
environment," Lee 
says. Sound levels 
come in at 40.7dBA 
when the card is 
idle, Lee continues, 
and only rise to 
42.2dBA at peak 
power. 

GIGABYTE'S 
Windforce 3X 
cooling system 
uses three PWM 
fans and an anti- 
turbulence design 
to keep the GV- 
N780OC-3GD's temps manageable. 
In fact, the company says that the fans, 
heatsinks, and heatpipes are capable of 
dissipating up to 450W of heat. Yet the 
Windforce 3X is thin enough to allow the 
card to fit in two PCIe slots, on par with 
the majority of mid-level and high-end 
graphics adapters. 

Part of the Windforce 3X's secret sauce 
is a squid-like tangle of copper heatpipes 
between the RAM and the GPU. Four 
6mm pipes join two fat 8mm conduits to 
ferry heat under the breeze of the card's 
trio of inclined fans. 

GIGABYTE says that the chiller's 
"Triangle Cool" technology helps it to 
perform 25% better than a stock GTX 
780's cooler. In fact, Windforce 3X is so 



effective that the company employs it for 
its version of the GTX TITAN, as well. 
That thermal headroom, according to 
Lee, enables GIGABYTE'S GPU BOOST 
2.0 technology to increase performance 
without being so constrained by high 
temperatures. 

Other Features 

OC Guru II is software that comes 
with the GV-N780OC-3GD to give 
you an on-screen dashboard for your 
card's vitals. "The user can set up 
monitoring, the GPU clock, memory 
clock, fan speeds, GPU voltage, 
memory voltage, and update drivers just 
by installing our software," Lee tells us. 
OC Guru II also, as its name suggests, 
lets you adjust the overclocking levels of 
the card. 

Built into the hardware are some 
additional interesting features, such 
as Multi-View support for up to four 
monitors. Adaptive VSync, meanwhile, 
can combat game stuttering at low 
frame rates as well as screen tearing 
at high frame rates to make motion 
appear smoother. The card also supports 
NVIDIA technologies such as TXAA 
(temporal anti-aliasing), SLI, and 
PhysX — just the ticket if you'd like to 
revisit Batman: Arkham City with more 
mind-blowing physics processor settings. 

Finally, of course, there are 2,304 cores 
ready to pounce on parallel processing 
tasks in applications optimized for 
NVIDIA's CUDA technology. That's 
about 50% more CUDA cores than in 
the GTX 680, Lee points out. Stop to 
consider that some of the earliest such 
cards came with fewer than 100 CUDA 
cores, and less capable ones at that, and 
you may begin to get a feel for how far 
GPGPU-style acceleration has come in 
the last seven-odd years. 

With the GeForce GTX 780 Over- 
clock Edition, GIGABYTE gives you 
a professionally optimized edition of 
the second-fastest card around. It's 
enough to make you forget about 
its $1,000+ big brother, and think 
instead about all the games that your 
savings will buy you. I 
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Fun With The Group Policy Editor 



Windows' Group Policy Editor should be 
a familiar feature to any enthusiast 
who has tweaked the OS; it is a vast 
collection of configurations that let you 
alternately reveal and hide numerous 
settings for your computer. You can use 
the Group Policy Editor to improve 
security prevent unauthorized users from 
making changes to aspects of the system, 
simplify interfaces, and streamline menus. 
Managing systems using the Group 
Policy is also a great way for a systems 
administrator to enforce policies within 
a domain and among the users who use 
domain credentials to log onto their 
computers. All you need to tap into the 



Group Policy is administrator rights for 
the domain or local computer you want 
to manage. For this article, however, we'll 
be using the Local Group Policy Editor 
(hereafter GPE) to make changes to a 
single system from the local computer 
itself, so make sure you are logged on as 
an administrator before proceeding. 

To launch the GPE in Windows 8, 
type group policy at the Start screen 
and then click Settings at the top 
of the Search pane that appears on 
the right side of the screen. Next, 
click Edit Group Policy on the left. 
Or, if you prefer, you can press the 
WINDOWS-R keyboard shortcut to 



open the Run dialog, type gpedit.msc, 
and then click OK. 

This window looks very similar to 
the Computer Management console, 
accessible by right-clicking Computer 
at the Desktop and clicking Manage. 
Options in the GPE's toolbar include File, 
Action, View, and Help. The GPE has a 
fairly straightforward multi-pane window 
design, similar in form and function to 
that of Windows Explorer. There's a folder 
tree in the left pane that displays a list 
of organizational units that appear as 
folders and subfolders, and a right pane 
that displays the contents of the currently 
highlighted folder. The items that appear 



File Action View Help 



Local Group Policy Editor 
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Do not display the lock screen 



Previous Setting 



Next Setting 



(._.■' Not Configured 



Comment: 



Supported on: At | ea st Windows Server Z012, Windows & or Windows RT 



Options: 



Help: 



This policy setting controls whether the lock screen appears for 
users. 

If you enable this policy setting, users that are not required to 
press CTRL +■ ALT + DEL before signing in will see their selected 
tile after locking their PC. 

If you disable or do not configure this policy setting,, users that 
are not required to press CTRL + ALT + DEL before signing in will 
see a lock screen after locking their PC. They must dismiss the 
lock screen using touch, the keyboard, or by dragging it with the 



The Local Group Policy Editor in Windows 8 gives you loads of control over the look and functionality of your system. 
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Force a specific default lock screen image 



|jg Force a specific default lock screen image 



Previous Setting 



Next Setting 



O Not Configured Comment: 
® Enabled 
O Disabled 



Supported on: At | east Windows Server 2012, Windows S or Windows RT 



Options: 



Help: 



Path to lock screen image: C:\Users\Public\Pictures\Sainple Picture 



Example: Using a local path: C:\window s\web\screen\Jcckscieen.jpg 
Example: Using a UN C path: \\Server\ Sh a re\ Ccip.jpg 



This setting allows you to force a specific default lock screen 
image by entering the path (location] of the image file. 

This setting lets you specify the default lock screen image shown 
when no user is signed in, and also sets the specified image as 
the default for all users (it replaces the inbox default image]. 

To use this setting, type the fully qualified path and name of the 
file that stores the default lock screen image. You can type a 
local path, such as C:\windows\web\screen\lockscreen.jpg or a 
UNC path, such asWServer\Share\Corp.jpg. 

This can be used in conjunction with the "Prevent changing lock 
screen image" setting to always force the specified lock screen 
imageto be shown. 

Note: This setting only applies to domain-joined machines, or 



Some Group Policy settings have options you can configure. 



in the right pane are called Group Policy 
Objects, which are essentially documents 
that manage how a specific Windows 
function looks and operates. Within each 
one are the policy settings, which you 
can adjust. You can also use the GPE to 
create, move, and delete Group Policy 
Objects as you see fit. 

The GPE's root features a pair of 
items, Computer Configuration and User 
Configuration. The former includes all 
Group Policy Objects that deal with the 
local computer, primarily security and 
system settings. Computer Configuration 
settings take effect when Windows starts. 
The latter includes all the Objects that 
pertain to the user experience; User 
Configuration settings take effect after a 
user logs on to the computer. 

The majority of the tweaks you'll 
perform with the GPE are from the 
respective Administrative Templates 
folder of the Computer and User 
Configuration folders. What follows are 



a few of our favorite Group Policy edits 
for Windows 8. 

Disable The Lock Screen 

The Windows 8 lock screen might 
be useful for those concerned with 
unauthorized users accessing the 
computer, but if you're the only one with 
access to your computer, or you don't 
mind if others access your computer, 
you can disable the lock screen using the 
Group Policy Editor. Start by launching 
the utility: Type group policy at the 
Start screen and then click Settings at 
the top of the Search pane that appears 
on the right side of the screen. Click 
Edit Group Policy on the left, then 
double-click Computer Configuration, 
Administrative Templates, Control 
Panel, and Personalization, and then 
click the Do Not Display The Lock 
Screen setting to highlight it in the right 
pane of the window. Next, right-click the 
setting and click Edit, click the Enabled 



radio button, click OK, and then 
close the GPE. Now, upon startup or 
resuming from sleep, you'll immediately 
be able to access the computer. 

Force The Lock Screen Image 

This GPE tweak lets the computer's 
admin choose a lock screen image and 
then disable subsequent users' access to 
the lock screen image selection setting 
from the Personalization menu. (This, of 
course, assumes that those users don't also 
have access to the Group Policy Editor.) 
In the GPE, navigate to Computer 
Configuration\Administrative Templates\ 
Control Panel\Personalization, and then 
right-click the Force A Specific Default 
Lock Screen Image setting and click Edit. 
Click the Enabled radio button, then 
go to the Options section and type the 
folder path to the image you want to use 
as your lock screen image into the text 
box. Click Ok when you're done. Back 
in the Personalization folder, right-click 
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The image above shows what the personalization settings page looks like after some of its features 
have been disabled in the Group Policy Editor. 



the Prevent Changing Lock Screen Image 
setting and click Edit. Click the Enabled 
radio button and then click OK. Now 
when a user attempts to change the lock 
screen image from the Personalization 
screen, he will see a message stating, 
"Some Settings On This Page Have Been 
Disabled By The Group Policy." 

Restrict Removable Storage Use 

Unauthorized USB drives, external 
hard drives, and other media can pose 
a risk to systems that contain private 
or sensitive personal or company data, 
but you can prevent others from being 
able to use them by making a change to 
the Group Policy. For this one, double- 
click User Configuration, Administrative 
Templates, System, and Removable 
Storage Media. From here you can 
access settings for CD and DVD, 
Floppy Drive, Removable Disks, Tape 
Drives, and WPD Devices. Each storage 
category has a separate read and write 
setting, so you can get very specific with 
how the PC handles each type. There's 
even a pair of Custom Classes settings 
that let you define storage classes not 
listed here using the device's GUID. 



To create a blanket policy, right-click All 
Removable Storage Classes: Deny All Access 
and then click Edit. Click the Enabled radio 
button, and then click OK. You'll need to 
reboot for this setting to take effect. 



Never Reveal Passwords 

There's a setting in Windows 8 that 
allows you to click an icon to reveal 
the characters you've just typed into 
a password field. If there's any chance 
someone you don't want knowing 
your passwords could be looking over 
your shoulder, you're going to want to 
make sure the Password Reveal icon 
is disabled. To do this, double-click 
User Configuration, Administrative 
Templates, Windows Components, and 
Credential Interface, then right-click 
Do Not Display The Password Reveal 
Button and click Edit. Click the Enabled 
radio button, and then click OK to 
complete the operation. Now there's no 
chance you'll accidentally reveal your 
password to anyone who might be 
gawking at your screen. 

Hide File Explorer's Ribbon 

If you're one of those who never 
liked the ribbon toolbar that appears 
in Windows 8's File Explorer, then 
you can use the GPE to hide it by 
default. Start by launching the GPE 
and navigating to User Configuration, 
Administrative Templates, Windows 



A simple Group Policy edit lets you display the menu bar in Internet Explorer and File Explorer by default. 



Local Group Policy Editor 
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File Explorer 



Display the menu bar in File Explorer 



Edit policy setting 

Requirements: 

At I ea st Wi n d o ws Vi sta 

Description: 

This policy setting configures File 
Explorer to always display the menu 
bar. 

Note: By default, the menu bar is not 
displayed in File Explorer. 

If you enablethis policy setting, the 
menu bar will be displayed in File 
Explorer. 

If you disable or do not configure this 
policy setting, the menu bar will not 
be displayed in File Explorer. 

Note: When the menu bar is not 
displayed, users can access the menu 



Setting 

|5E| Remove Hardware tab 

i == i Hides the Manage item on the File Explorer context menu 

: Remove Shared Documents from My Computer 

,5s, Remove "Map Network Drive" and "Disconnect Network Dri 

i :=| Do not move deleted files to the Recycle Bin 

.11. Do not request alternate credentials 

1 5=i Remove the Search the Internet "Search again" link 

,5;, Remove Security tab 

,5E, Remove Search button from File Explorer 

1 5=1 Turn off numerical sorting in File Explorer 

,5=i Remove File Explorer's default context menu 

1 5=i Prevent access to drives from My Computer 

,5=, Turn off V'/indcvs + X hotkeys 

ll. No Computers Near Me in Network Locations 

,5=i Request credentials for network installations 

i5=j Maximum allowed Recycle Bin size 

,5;, Turn off shell protocol protected mode 

|5E| Pin Libraries or Search Connectors to the "Search again" linl 

1 See j Pin Internet search sites to the "Search again" links and the 
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Components, and File Explorer. Next, 
right-click the Start File Explorer With 
Ribbon Minimized setting and click 
Edit. Click the Enabled radio button, 
then click OK to exit the utility. 

Display The Menu Bar By Default 

Internet Explorer has been fond 
of hiding its menu bar lately; if you 
want it back, then tap into the 
Group Policy Editor. Double-click 
User Configuration, Administrative 
Templates, Windows Components, 
and Internet Explorer, and then right- 



the Enabled radio button to change the 
default behavior of File Explorer. 

Set The Default Risk For 
File Attachments 

If you want to reign in potentially 
volatile file attachments, the Group Policy 
Editor lets you set the default threat level 
for them. To access the setting, double- 
click User Configuration, Administrative 
Templates, Windows Components, and 
Attachment Manager. 

To make Windows wary of all file 
attachments, right-click the Default 



attachments from the Internet zone 
display a prompt before opening. 
Set the option accordingly and click 
OK to close the setting and enact the 
new policy. 

A more intelligent way to secure the 
PC may be to edit the inclusion lists for 
high-, moderate-, and low-risk types. 
Click any of these from within the 
Attachment Manager, click the Enabled 
radio button, and then type the file 
types in the text box. For instance, 
malware can often arrive as EXE file 
attachments, so it may be prudent to 
label these as high-risk. 
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Local Group Policy Editor 



Select an item to view its description. Name 

_|J Local Group Policy Editor 



Standard user accounts do not have access to the Group Policy Editor. 



click Turn On Menu Bar By Default 
and click Edit. Click the Enabled radio 
button, and then click OK to change 
the setting. 

File Explorer's Menu bar is just as 
helpful; to get it to display by default 
in Windows 8, launch the Group 
Policy Editor and navigate to User 
Configuration, Administrative Templates, 
Windows Components, and File 
Explorer, then scroll down to the Display 
The Menu Bar In File Explorer setting. 
Right-click it and click Edit, then click 



Risk Level For File Attachments, click 
Edit, then click the Enabled radio 
button. Use the drop-down menu 
in the Options pane to choose Low, 
Moderate, or High Risk. For low-risk 
attachments, Windows will not prompt 
the user before opening them — this is 
a bad idea, especially if novice users 
have access to the computer. Moderate 
risk attachments prompt a notification 
if the file came from the Internet or a 
restricted zone. High-risk attachments 
from restricted zones are blocked and 



Never Restore Previous 
Browsing Session 

Internet Explorer lets you 
restore the previously 
browsed tabs whenever 
you start the app, but 
if several people use 
the computer, this 
behavior can represent 
a significant privacy 
threat. To prevent this 
from happening, launch 
the GPE and navigate 
to User Configuration, 
Administrative Templates, 
Windows Components, 
and Internet Explorer. 
Next, scroll to and right- 
click Turn Off Reopen 
Last Browsing Session, 
and then click Edit. Click 
the Enable radio button 
and then click OK to 
complete the operation. 



A Powerful Group Policy 

The Group Policy edits listed here 
are just the tip of the iceberg; there are 
hundreds of tweaks you can perform. 
Unlike Registry edits, however, the 
Group Policy Editor is blessedly 
straightforward, giving you detailed 
descriptions of every setting and undoing 
any change is as simple as retracing your 
steps. Now that you know how, explore 
the Group Policy Editor and find your 
own favorite tweaks. I 
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RAINMETER 3.0 BETA 



Rainmeter isn't so much an application 
as a platform for small apps that reside 
and run on the Windows Desktop. In 
Rainmeter-speak, these apps are called 
"skins," but it's perhaps more useful to think 
of them as gadgets or widgets rather than 
the skins you use to customize the look of a 
traditional application such as Winamp. 

Rainmeter starts you off with a few 
customizable basics from a suite of skins, 
namely some system resource info such as 
CPU, RAM, and swap file usage, along with 
disk capacity. You can add components to 
this suite, or download others from sources 
such as deviantART and Lifehacker, in 
addition to the official Rainmeter Forum 
community. Skins come individually or in 
other suites with a unifying aesthetic. Do be 
careful to watch out for malware, however. 

The Rainmeter team says that there 
are thousands of skins available. You can 
arrange items on your Desktop to display 




your RSS feeds, local weather info, and so 
on. Skins also let you control your media 
player, jot down notes to yourself, launch 
other apps such as Skype, and more. And 
if you can't find the perfect skin, or tweak 
one to be so, Rainmeter provides a toolkit 
so you can create your own. 

The 3.0 beta represents an update of 
font and graphics rendering in Rainmeter 



Rainmeter 3.0 r1990 beta 

Publisher and URL: 
RainmeterTeam, rainmeter.net 
ETA: 2013 

Why You Should Care: Choose 
useful gadgets for your 
Windows desktop, or create 
your own. 



skins. The developers seem to release one or 
two new revisions each week. For example, 
the rl990 build we tested included some 
bug fixes and an update to the Czech 
language support. 

Rainmeter is free and open source, and it's 
distributed under the GNU GPL v2 license. 
It runs on Windows 8/7/Vista/XP, both 64- 
and 32-bit versions. ■ 



EVERYTHING 1.3.3.658B BETA 



This free utility can search your files 
and folders by name, and return 
results instantly. Its shtick is that it is a 
very small application (it takes up less 
than 1MB of disk space and only 3 to 
5MB of RAM) that can index your 
system in seconds. 

With Everything, you can sort, save, 
re-open, and export a particular list of 
search results, which can be very handy. 
It's easy to exclude certain folders or files 
on either a global level or from a specific 
list, if you wish. 

Everything also includes a very exten- 
sive list of command-line operations, 
wildcards, modifiers, and more. So, 
for instance, you could produce an 
instantaneous list of all encrypted XLS 
spreadsheets changed on August 16th. 

The 64-bit version of this beta didn't 
display any search results on our x64 PC 
for some reason, but the 32-bit edition 



File Edit View Search Bookmarks- Tools Help 
jam| 
Name 

Samantha James 
J 02 - James Brown. mp3 

J_ 02 - Tommy James && The Shondells - Say I am (What I... 
l^j 04_after_d i n n er Jam , m p3 
Jy 05 - Joe's Jam,rnp3 

^05 On the Road Again [Rehearsal Pre-Production Jam] [#... 
^06 - Jamming. mp3 

jijlO - The Calling Jam (Previously Unissued), mp3 
^ 10 No Depression Jam,mp3 
i J, 11 - Jamming. mp3 
1 ^_ 1 ll-fleet_foxes-oliverjames.mp3 

Jjll. The Beatles - Everyday Chemistry - Mr Gators Swamp.,, 
lij 14 - She & Him with Jim James - Magic Trick [8.2,08], mp3 
CNNOOJAM.GPD 
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E:\Music\Boh MarleyVExodus 
GiVUsersVSTeWIeVMy DocsVMy MusicVSa 
EiVMusicVRyan Adams - Tractor Tavern, 
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Everything 1.3.3.658b beta 

Publisher and URL: David 
Carpenter / Voidtools, 
www.voidtools.com 
ETA: 2013 

Why You Should Care: It's 
fast, no-cost, low-impact file 
search software that lets you 
save lists of results. 



worked like a charm. At press time, 
Voidtools looks to have been updating 
the app with a new build every few days. 
Recent iterations contain numerous fixes 
for crashes and update problems, neither 
of which we encountered in our time with 
the x86 version. 

A key point to remember is that Every- 
thing indexes only file and folder names 



and extensions, not their contents, so you 
won't be able to search for, say, a PDF 
document by entering a snippet of text 
you remember. If that's OK with you, 
however, you can stop Windows' default 
indexing service from running constantly 
on your system's drives. OS support 
includes Win7/Vista/XP/2000 as well as 
Server 2008/2003. ■ 
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"he Webmail Evolution 

How The Online Postal Service Has Changed 



This May, Microsoft officially 
ended Hotmail and replaced it 
with Outlook.com. To give you some 
perspective of Hotmail's popularity, 
Microsoft migrated over 300 million 
active Hotmail accounts over to 
Microsoft's streamlined Outlook.com 
interface. (Hotmail users were able to 
keep their existing email addresses.) 
Webmail services have steadily evolved 
from a basic email service, whose 
availability on any Internet-connected 
PC complemented a desktop client, to 
a complete email service that you can 
rely on as a primary account. For some 
services, the email address also serves as 
your digital identity that lets you access 
Web-based tools, such as an online 
calendar or video chat, created by the 
webmail provider. Here, we'll take a 
look at how the individual services have 
changed from some humble beginnings. 

Hotmail/ MSN Hotmail/ Windows 
Live Hotmail/Outlook.com 

Originally "HoTMaiL," Hotmail 
came to life on July 4, 1996, the 
brainchild of Sabeer Bhatia and Jack 
Smith. The capitalization was intended 
to help people identify Hotmail's use of 
HTML formatting in the interface. The 
HTML design, at the time, allowed 
greater options for formatting text 
and including graphics in the body of 
an email message. Microsoft acquired 
Hotmail in 1997 by, where it was 
integrated with the web-based calendar 
service Jump. 

In 1997, Hotmail offered a free 
email account with 2MB storage 
limit. Of course, attachments were 
often smaller 16 years ago, and you 
had dial-up Internet access limiting 
download speeds. Later, Hotmail's 
storage capacity would jump to all the 
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Reply t 
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.pi- A new twist on an old feature 



Upgrade now, for free » 



Each day, new messages arrive and push down older ones In your Inbox. That makes it easy to lose track of 
what's most important to you. But now when you use Hotmail on the web, flagged messages will stay at the top 
of your inbox until you decide to unflag them. 

If you're reading a message, you can flag or unflag It by clicking the In the message header. (Try it now on 
this message.) 

When you're looking at the whole message list, just hover over a message and you can: 



* Flagr 

* Mark as read j. j 

Would you rather see different actions? No problem. You can customize which actions appear by going to this 



Sincerely, 

The Hotmail Team 



Microsoft respects your privacy. To learn more, please read our online Privacy Statement . 

Microsoft Corporation, One Microsoft Way, Redmond, WA 98052-6339, USA © 2012 Microsoft Corporation. All rights 
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Windows Live and Hotmail is fairly text-heavy, in comparison to the Outlook.com redesign, but you'll still 
find the familiar three-pane division in Outlook.com. 



way up to 5GB. With Outlook.com, 
Microsoft indicates that there are no 
practical storage limits. 

Hotmail was merged into Microsoft's 
MSN services and became MSN Hot- 
mail in 1999. Once you logged out 
of your Hotmail account, the service 
automatically redirected you to 
MSN's home page, a fact that is still 
true today. Some of the other key 
enhancements along the way were the 
inclusion of a built-in reading pane, 
added email rules, a spell checker, email 
search capabilities, and access to instant 
messaging software. 

Windows Live Hotmail was born on 
May 6, 2007, and was touted as having 
a safer, more productive experience. 
In addition to using an email client, 
you could also access Windows Live 



Hotmail on a mobile phone. Windows 
Live Hotmail included an Outlook 
Connector utility that let you manage 
your account through Outlook, and 
it provided full contact, email, and 
email folder synchronization. Windows 
Live Hotmail was also the basis for 
Windows Live Mail, which became 
the desktop client successor to Out- 
look Express (WinXP) and Windows 
Mail (Vista). 

New interface options for Windows 
Live Hotmail included the ability to 
right-click email, as well as drag and 
drop email between folders. You could 
customize the size of the preview plane 
and auto-complete email addresses. 
Live Hotmail users could also see if 
friends on MSN Messenger were online 
and could start a conversation within 
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the webmail client. Windows Live 
Hotmail also introduced a Mark As 
Unsafe link, which would automatically 
delete junk email and block any email 
messages from a given sender. 

In November 2008, Microsoft 
connected Windows Live to a host of 
other online services, such as Flickr, 
Linkedln, Pandora, Photobucket, 
Twitter, WordPress, and Yelp. You 
could also utilize up to 25GB of 
free online storage from Windows 
Live SkyDrive. 

Microsoft announced Office Web 
apps in 2009, delivering online versions 
of Word, Excel, and PowerPoint that let 
you access, share, and work on Office 
documents through your Windows 
Live account without actually needing 
a full version of Microsoft Office. In 
an effort to redesign the email interface 
for Win8, Microsoft released a preview 
of Outlook.com on July 31, 2012. The 
writing was on the wall for Hotmail. 

Outlook.com officially debuted on 
February 18, 2013. (Outlook.com uses 
Exchange ActiveSync, which syncs 
your mail, calendar, and other items 



across devices with any Microsoft 
account. Outlook.com can also sync 
with your social networking accounts 
to ensure your Contacts are always 
up to date. One of the most powerful 
features of Outlook.com is its ability to 
automatically sort through your email. 
It can determine which messages are 
newsletters, shipping updates, social 
posts, and emails from your contacts 
to let you quickly find the messages 
you need. (You can also create custom 
filters.) Attachment limits are a thing 
of the past, too, as you can insert files 
and pictures directly from the built-in 
SkyDrive account to include them in 
an email. 

All in all, Microsoft's merging of 
Windows Live services into Outlook 
.com more coherently blends together the 
social and cloud services Microsoft offers. 
It also serves an online ID for things 
like Win8 devices, Office products, your 
Xbox, and other Microsoft cloud tools. 

Gmail 

Google's webmail service recently 
celebrated its ninth birthday, and as 



of July 2012, it had over 425 million 
active users. Gmail is certainly a 
favorite of many, and much of that 
success is thanks to the continual 
improvements Google has made over 
the years. For example, Google upped 
the storage limit from 1GB to 2GB 
on the first anniversary of Gmail, and 
within the first two years, the search 
giant added Google Calendar and 
Google Chat capabilities to Gmail. 

Gmail began as an invite-only service 
on April 1, 2004. One of the key 
benefits was (and still is) that it offered 
threaded email conversations, where 
all related messages stack together. 
Gmail finally opened to the public 
on February 14, 2007. To promote 
accessibility, Google offered free IMAP 
(Internet Message Access Protocol) 
in October 2007. IMAP allowed for 
two-way communication between 
the webmail and desktop client, so 
everything is synced between devices. 

Gmail Labs was one of the early 
(June 6, 2008) and unique features 
added to Gmail. This test area was a 
place where Google engineers could 
experiment with ideas they had or give 
popular user suggestions a try, and then 
see how well they would work. Labs 
started out with a mere 13 features and 
grew to over 60 in less than two years. 
Just some of the tools that graduated 
from Gmail Labs to be default options 
included Tasks, Forgotten Attachment 
Detector, YouTube Previews, Custom 
Label Colors, and Vacation Dates. 

Other popular features were added 
without going through Gmail Labs' 
doors. In January 2009, Gmail was 
given offline access, while an Undo 
Send option was added in March of 
2009. On July 7, 2009, Gmail finally 
left beta, though Google would, 
of course, continue to tweak the 
webmail client. For example, Google 
added a Priority Inbox tool, which 
automatically identifies important 
incoming messages, in August 2010. 
By selecting Mark As Important, for a 
given email, you can teach Gmail what 
messages matter to you. 
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Hello, and welcome to Outlook 

Outlook is a truly modern email experience, and we're excited for you to 
check it out. 



A modern interface: faster and cleaner 

The simple, fluid and interactive design of Outlook makes it easy to use whether you're on a desktop, 
phone or tablet. 



Get an Outlook email address for your new inbox 

You can get a new email address from Outlook. You don't have to worry about your contacts an 
previous emails, you'll keep them. And, you'll continue receiving messages sent to your Hotmail 
address. 
Get new ID 



Bring your inbox to life — Connect Facebook and Twitter 

Connect and see your friends' Facebook updates and Tweets directly in your inbox. Your contacts' 
information is automatically in sync so you don't miss a thing. 
Connect now 
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With Outlook.com, Microsoft reduced the header spaces to provide more room, and commands now 
only appear when relevant. 
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Gmail's spam filter quickly evolved 
to the point that less than 1% of spam 
reaches Gmail inboxes. Google keeps 
adding capabilities to Gmail's spam 
filter, too. As of March 2012, Gmail 
could explain why its spam filter snared 
a particular email. From your Spam 
folder, open an email; the reason Gmail 
exiled the email to your Spam folder 
will be stated under the Subject line. If 
there's potentially harmful content, like 
a virus, Gmail will also tell you to be 
careful when opening the spam. 

Gmail has always tried to keep up 
with rising email storage demands 
(users will remember the daily 
capacity counter), and in April 2012, 



Google increased the limit to 10GB. 
In November of the same year, Gmail 
joined forces with Google Drive storage 
to let you insert files up to 10GB, which 
effectively removed limits on attachment 
sizes. Another advantage of using Google 
Drive was that the cloud access meant 
that all recipients can download the 
most up-to-date attachment — ideal if 
you're collaborating on a document with 
colleagues or friends. 

Videoconferencing and chat have 
become important fixtures in Gmail. In 
July 2012, Gmail merged with Google 
Hangouts to upgrade videoconfer- 
encing and allow up to 10 simul- 
taneous participants. 



A Gmail address has now become 
a passport for the various Google 
services, such as Google Docs, and as 
an ID for Google Drive on Android 
devices. Gmail itself now serves 
as a repository of contacts, calendar 
entries, and tasks that you create on 
your Android tablet or smartphone. 
Recently, Google announced that 
Gmail and Google Wallet users can 
send money (with no service charge) 
using Gmail by clicking the Attach 
Money button in Gmail. 

Yahoo! Mail 

Originally developed as RocketMail 
by Fourll (which Yahoo! acquired in 
1997 for $92), Yahoo! Mail debuted 
on Oct. 8, 1997. Originally, Yahoo! 
Mail provided you with 3MB of storage 
capacity. It also supported multiple text 
options. You could send and receive 
HTML documents, as well as audio 
and video multimedia. In 1998, 
Yahoo! Address Book was integrated 
with Yahoo! Mail. At the time, Yahoo! 
Address Book was noteworthy in that 
it could email your contacts directly. 
Later in 1998, Yahoo! added features 
for a calendar, to-do list, and mobile 
device reminders. 

By 1999, Yahoo! Mail provided 
its own spam filter that could direct 
messages to a bulk mail folder or to 
the trash. It also added a block sender 
capability. To help alleviate email 
storage issues, Yahoo! Mail boosted its 
storage capacity from 3MB to 6MB 
in August 2000, and it also launched 
a feature that let you view certain 
attachments within Yahoo! Mail 
without having the application that 



In December 2012, Yahoo! completely 
redesigned Yahoo! Mall again, with a new 
interface that provides a consistent look 
across WinS, iOS, and Android devices, 
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created them. For additional security, 
Yahoo! Mail integrated Norton 
antivirus tools that would scan all 
outgoing and incoming attachments. 

In 2002, Yahoo! introduced the 
option of Yahoo! Mail Plus. The 
premium service ($29.99 annually) 
let you the ability to send emails 
with 10MB attachments, attach up 
to 10 files per email, provided POP 
Access and Forwarding, and let you 
archive emails for offline access. It also 
provided up to 25MB of storage. 

The next major release of Yahoo! 
Mail occurred in June 2004. Yahoo! 
upped the free version of Yahoo! 
Mail to 100MB of storage, while 
Yahoo! Mail Plus customers' accounts 
ballooned to 2GB. Search capabilities 
were also improved to make it easier to 
manage your email history. 

In order to better compete with 
Gmail and Hotmail, Yahoo! overhauled 
its email service in 2006. Just some 
of the new features included drag- 
and-drop organization; a reading pane 
to view messages, the ability to open 
multiple messages simultaneously; 
address autocomplete; and a search 
feature that looked though headers, 
bodies, and attachments. In 2007, 
Yahoo! Mail worked toward integration 
with mobile services, which included 
adding a feature that let users send 
free text messages to mobile phones 
from their Yahoo! Mail account. 
Yahoo! Mail also lets you chat with 
online contacts that were connected 
via Yahoo! Messenger or Windows Live 
Messenger. 

It wasn't until 2010 that Yahoo! 
released another beta version, which 
came with a unified interface designed 
for both desktop PCs and mobile 
devices. It also connected with social 
networks and let you both view 
and share updates from Twitter and 
Facebook. Integration with Flickr, 
Picasa, and YouTube also gave you the 
capability to view images and watch 
video within your email messages. 

The beta ended in May 2011, and it 
added capabilities to let you IM your 
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contacts using Facebook 
and Windows Live, 
in addition to Yahoo! 
Messenger. Several mini- 
apps were included with 
Yahoo! Mail, including 
an All My Purchases app 
to track online orders, 
an Unsubscriber app 
that completely removes 
your email address from 
unwanted newsletters, 
and the self-explanatory 
Attach Large Files tool, 
which is powered by 
YouSendlt and allows up 
to 100MB attachments 
with rich media files. The 
Yahoo! Mail SpamGuard 
tool was also upgraded 
with an anti-phishing 
process that helps to 
protect against hackers. 

In December 2012, 
Yahoo! completely re- 
designed Yahoo! Mail 
again, with a new inter- 
face that provides a con- 
sistent look across Win8, 
iOS, and Android devices. 
In addition to retaining 
the previous version's IM 
capabilities, the latest 
version lets you import 
contacts from Facebook, 
Gmail, Outlook, and 
other online accounts. 
Yahoo! also boasts 
unlimited storage to 
let you use the webmail 

as a personal archive. 

For security, the newest 
version of Yahoo! Mail 
supports SSL (Secure Socket Layer) 
encryption to go along with the 
existing SpamGuard protection. 

GMX.com/Mail.com 

GMX Mail is based out of 
Germany from United Internet — a 
sister company to l&l Internet. The 
company began as webmail service 
providerfor Europe. It had over 10 
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Use ycii.it mouse so navigate with gestures. Hold right click and move the 
mouse left to ju to a previous conversation, move it right to go to the next 
conversation, and move up io go back to the jnbox view Works best on 
Windows. 
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Places your signature before the quoted test in a reply, and removes the 
line that appears before signatures, can't use this and the "Random 
signature Labs feature at the same time. 
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Hides the unread counts for inbox, labels, c 
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Gmail Labs provides extra features to better manage your webmail. 



million Internet users in 2008, which 
is when it created a data center in 
Lenexa, Kan. for U.S. customers. In 
2008, GMX Mail offered a number 
of features that made it stand out 
from the webmail competition. These 
included Mail Collector, (which 
retrieves email from third-party 
accounts, such Gmail or Yahoo!, and 
delivers them to your main GMX Mail 
inbox); support for multi-attachment 
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Re: basietest is also a dummy account 










□ • 


Yahoo! 


Welcome to Yahool 
















v My Folders [Add - Edit] 




Ml - Clear All 










□ Bills 

□ Important St of... 


| Delete [ Spam | Marie t | Move... t 


















□ Recipes 













The Yahoo! Mail interlace offered lots of integration with instant messaging services. 



= "iXHOOjMAIL 



J; 



Yahoo! 
My Yahoo! 

5 News 

6 Sports 
M Finance 

omg! 
J Shine 
More Yahoo! Sites 



■S CALENDAR 



FOLDERS 



Alt contacts are currently 
offline. 



Show Top Contacts 
APPLICATIONS 



CARBOKITE 

ONLINE BACKUP 

Automatic Unlimited Space 
Onh/459/yr. 



ails in your Inbox folder. 



The new version of Yahoo! Mail has a cleaner style than its predecessor. 



uploads; 5GB of storage; and built-in 
virus protection. 

In September 2010, GMX purchased 
Mail.com and integrated the latter's 
unique email domain options into 
its own email services. The Mail.com 
website was created 1999 by a firm that, 
at one point, owned more than 1,000 
domain names. As of press time, Mail, 
com offered more than 300 unique 
domain names, including USA.com, 
Doctor.com, and Engineer.com. The 
ability to select a custom domain is one 
of G MX/Mail. corn's biggest advantages. 

GMX became l&l Mail & Media, 
and by 2011, GMX and Mail.com 
users had access to unlimited email 
capacity, the Mail Collector feature of 
GMX Mail, and domain name free- 
dom found in Mail.com. In 2012, 
Mail.com apps were created for iOS 
and Android devices, giving access 
to these email accounts from your 
smartphone or tablet. The service 
offers seven anti-spam modules and 
a malware scanner that can even root 
out malware hiding in compressed 
file formats. 

AOL Mail 

The originator of "You've got 
mail," AOL didn't venture into free 
webmail until 2005. AOL Mail 
provided existing AOL members with 
unlimited space, while non-members 
were limited to 2GB. The original 
AOL Mail webmail service offered 
built-in spam and antivirus protection, 
as well the ability to drag and drop 
between folders. 

A new version of AOL Mail was 
released in January 2009 that could 
access from Gmail, Yahoo! Mail, and 
other third-party sites. The 2009 
release also came with a plug-in gallery 
that let you customize AOL Mail's 
functionality with third-party gadgets. 
AOL Sync let you make real-time 
appointments and updates with your 
AOL Calendar and Address Book from 
any desktop PC, BlackBerry, or iPhone. 

In November 2010, AOL previewed 
Project Phoenix, its beta that promised 
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DIGITAL LIVING 



GEN NET 



AOL Sync let you make 
real-time appointments 
and updates with your 
AOL Calendar and Address 
Book from any desktop PC, 
BlackBerry or iPhone, 



to streamline email. There was a Quick 
Bar, where you could send out an 
email, instant messages, text message, 
tweet, or Facebook update. Smart View 
let you can preview maps, attached 
photos, and other files before you open 
the associated email. AOL also opened 
up extra email domains, including 
love.com, wow.com, and games.com. 

Project Phoenix remained optional, 
and AOL didn't release a new version 
of the webmail client until July 2012. 



The update included a new interface 
that reduced clutter to give you more 
room to read email, text messages, 
and instant messages. The most recent 
AOL Mail also comes with mini apps 
that helped you to work with contacts, 
events, and to-do lists. 

More Mobile 

All of the major webmail providers 
we covered here are moving toward 
adding more mobile features, so your 



Sending a message: IM and Text 

AOL Mail gives you more than just email: you can also send instant r 
texts from your in box. 



If you sign in to your AIM account, you can 
use the IM icon to send an instant message. 
You'll find your AIM contacts list in the left 
panel. 




v Search Mai! Q 
Today on AOL 



To send a text message, click the TEXT icon. 
A new window will open on the bottom right of 
your mailbox. Enter the phone number of the person you wish to text 
your message and hit enter to send. Replies will appear in your mailt 




Stand out with your email 

Tailor your email address from our huge selection of domains - 
from @clvisfan.com to @lawycr.com to suit yoj and your 
business. 

mail.com allows you to distinguish yourself with a unique, 
customized email address 



Top Features 



The new AOL lets you send text and instant messages directly from your webmail. 



One of Mail. corn's biggest selling points is 
that the service offers you a host of diverse 
domain name choices, letting you set up a 
custom email address. 



email login serves as a kind of one-stop 
shop for your digital life. Integration 
with your calendar and to-do lists 
were a natural beginning, but now, 
webmail applications are merging 
with cloud storage, social networking, 
and collaboration tools to give you 
more ways to conveniently share 
your photos, videos, documents, and 
other files. 

Giants like Microsoft and Goo- 
gle have also taken the webmail 
identification and made your email 
addresses serve as a digital key for 
other cloud and online services. In 
some cases, this means you're even 
more tied to the webmail service 
than before — even if you no longer 
actually use that email account for its 
primary purpose. 

In the future, look for webmail 
service providers to continue to 
tie other services into your webmail 
identity, which will continue to 
simplify how you can access those 
services on PCs, mobile devices, and 
other devices. I 
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Look For CPU At These LAN Parties 




07.12-15.13 

PDXLAN 22 - Portland, OR* 

www.pdxlan.net 

07.12-14.13 

LANcouver 2013 
NCIX Warehouse 
Richmond, BC 

www.lancouver.com 

LANFest MLP'013 Summer* 
Hamburg, NY 

lanfest.intel.com 

07.12.13 

SWVA Gaming: PnP.3 
Lebanon, VA 

www.swvagaming.com 

07.13.13 

FSLAN - Fort Smith, AR 

www.fslan.com 

07.19- 21.13 

LANFest Atlanta Summer 2013* 
Atlanta, GA 

lanfest.intel.com 

07.20- 21.13 

LANFest Boston Summer 2013* 
Cambridge, MA 

lanfest.intel.com 

07.20.13 

NGC'S LAN-A-GEDDON 
Greenville, TX 

www.networkgamingclub.com 

Oklahoma Gamers Group 
Oklahoma City, OK 

www.okgg.org 

08.01-04.13 

QuakeCon 2013* 
Dallas, TX 

www.quakecon.org 



0S.10.13 

WV Gamers 
Eugene, OR 

www.wvgamers.com 

08.17.13 

AWOL LAN 22 
Eau Claire, Wl 

www.awollan.com 

Oklahoma Gamers Group 
Oklahoma City, OK 

www.okgg.org 
NGC'S LAN-A-GEDDON 
Greenville, TX 

www.networkgamingclub.com 

08.23-24.13 

LANFest FITES* 
Mechanicsburg, PA 

lanfest.intel.com 

09.06-08.13 

VectorLAN 3 
Portland, OR 

vectorlan.com 
Exile LAN XIII 
Troy, NY 

exilelan.com 

09.06.13 

Maryland LAN Gamers 
Maryland 

www. marylandlangamers. net 

09.07.13 

LAN OC V13.0 
Ohio City, OH 

lanoc.org 

09.14.13 

SWVA Gaming: VII 
Lebanon, VA 

www.swvagaming.com 




CPU 



Across The Nation — & Beyond! 

* Event scheduled to include a CPU case mod contest. 




09.21.13 


WV Gamers - Eugene, OR 


Oklahoma Gamers Group 


www.wvgamers.com 


Oklahoma City, OK 


11.15.13 


www.okgg.org 


SWVA Gaming: PnP.4 


WV Gamers - Eugene, OR 


Lebanon, VA 


www.wvgamers.com 


www.swvagaming.com 


NGC'S LAN-A-GEDDON 


11.16.13 


Greenville, TX 


Oklahoma Gamers Group 


www.networkgamingclub.com 


Oklahoma City, OK 


09. 27-29. 13 


www.okgg.org 


GNWLAN 10 


NGC'S LAN-A-GEDDON 


Vancouver, WA 


Greenville, TX 


gnwlan.com 


www.networkgamingclub.com 


10.08-10.13 


11.29.13 


PDXLAN Charity Event 


Maryland LAN Gamers 


Portland, OR 


Maryland 


www. pdxlan . net 


www.marylandlangamers.net 


10.1S-20.13 


12.21.13 


Naois Gaming - York, PA 


NGC'S LAN-A-GEDDON 


www.naoisgaming.com 


Greenville, TX 


10.19.13 


www.networkgamingclub.com 


Oklahoma Gamers Group 


Oklahoma Gamers Group 


Oklahoma City, OK 


Oklahoma City, OK 


www.okgg.org 


www.okgg.org 


WV Gamers - Eugene, OR 


02.21-24.14 


www.wvgamers.com 


PDXLAN 23* 


NGC'S LAN-A-GEDDON 


Portland, OR 


Greenville, TX 


www.pdxlan.net 


www.networkgamingclub.com 




11.08-11.13 




Baselan 26 




Winnipeg, Manitoba 




www.allyourbaseonline.com 




11.09.13 




NeXus LAN 




Miamisburg, OH 




www. nexuslan org 






Would you like us to help promote your next LAN? 

Give us a call at 1-800-733-3809 
We'll be glad to consider your event 




CyberPower recommends Window 




SANER $ZWm% 8000 



Windows 8 

Gigabyte® GA970A-D3 AMD 970A USB 3.0 & SATA III 
Corsair® 8GB DDR3 1600Mhz Dual Channel Memory 
1TB SATA III 7200 RPM HD 32MB Cache 
AMD Radeon™ HD7750 1 GB Direct X 1 1 Video 
Thermaltake Urban 21 2 Tower Case 430Watt 80+ Power 
Asetek Liquid Cooling System 
AMDFX-8350 $ 745 AMDFX-6300 $665 
AMDFX-8320 $709 AMDFX-4300 $655 



GAMER SC0RPVS 9000 LAW !!! MM-A 



C— 4>) llf 

24X±RW 6D0W Keyboard Opt ical Mouse Liquid Cooling 
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Windows 8 

Gigabyte® GA970A-D3 AMD 970A USB 3.0 & SATA III 
Corsair® 16GB DDR3 1600Mhz Dual Channel Memory 
2TB SATA III HDD 7200RPM 64MB Cache 
AMD Radeon™ HD7850 2GB Direct X 1 1 Video 
Enermax Hoplite Tower Case w 600Watt 80+ Power 
Asetek Liquid Cooling System 
AMDFX-8350 $985 AMDFX-6300 $909 
AMDFX-8320 $955 AMDFX-4300 $899 

AMD 7.1 KtieitwGeai* Xtreme Gear* FREE 

C*^ 4>) m s% M 

14X Combo MOW Keyboard Optical Mouse Liquid Cooling 



Windows 8 

AMD A75 Chipset MB USB 3.0 and SATA III 
Corsair® 4GB DDR3 1600 Mhz Dual Channel Memory 
500GB SATA III 7200 RPM HD 1 6MB Cache 
AMD Radeon™ HD8670D Onboard Video Video 
Fractal Design Node 304 Min-ITX Case 350Watt 



AMDA10-6800KS529 
AMD A1 0-6700 $509 

AMD 7.1 Xtreme Gear" Xtreme Gear* 

4») m s% 



From 4* 



AMDA8-6600K $499 
AMDA6-6400K $459 



All Desktop systems come with 3 year Limited Warranty + lifetime toll free techsupport 

www.cyberpowerpc.com 8007070393 ^—^^^^^^^^^m 



AMD, the AMD Arrow logo, AMD Phenom™ II, AMD Phenom™ ATI Radeon™ Graphics, 790 Series, and combii 
Cyberpower is not responsible for any typographical and photographic errors, Copyright ©2013 Cyberpower. A 
subsidiaries in the United States and other countries. CyberPower PCs use genuine Microsoft* Windows* • wv 



tions thereof are trademarks of Advanced Micro Devices, Inc. All prices are subject to change without notice or obli 
rights reserved- NVIDIA®, nForce* GeForce 8 , SLI™ are trademarks or registered trademarks of IWIDIA Corporation 
(.microsoft .com/piracy/howtotell 



BACK DOOR 



Q&AWith Shannon Robb 



"hermsJtake's Technical Marketing Manager 
Talks Innovation In Cases & Coolers 



QThermaltake recently launched its 
new Urban Series cases. Can you 
talk first about their aesthetic design 
and Thermaltake's goals for the series? 

O [J The Urban series was a whole 
w I I new take on chassis design for 
Thermaltake. We wanted the design to 
convey an elegant and simple appeal to 
users. We have been building chassis 
around the gamer style for quite 
some time and some users find that 
the more aggressive styling of those 
chassis may be a little bit too much 
for them so we imagined something 
much more subdued that would be 
just as comfortable in your home 
theater setup as it would in a high- 
performance gaming environment. 

QSo, there are four Urban models: the 
S71, the S41, the S31, and the S21. 
How do they differ, and what kinds of 
users each model is designed for? 

O D With the Urban Series we 
w I lare trying to offer similar 
chassis styling and even high feature 
sets across an expansive price range so 
that even users who are on a budget 
get a chassis that has a high amount 
of features, style, and functionality 
while offering excellent value. You will 
notice that the higher the number in 
the title the larger the size of the chassis. 
The Urban SD1 we just were showing 
off at Computex is a small LAN box- 
style case, whereas the Urban S71 is 
the largest Urban model available. 

QAlso new is the NiC (or Non-inter- 
ference Cooler) Series CPU coolers. 
The name pretty much says it all, doesn't it? 



O D Well> yeah, the name pretty 
w I I much tells you the reason it was 
built. We saw an issue and we wanted it 
to become a non-issue, so we took the 
time to optimize the tower design 
to ensure we can run a slimmer profile 
while still maintaining the ability to cool 
up to 23 OW, all while being able to run 
full DIMM population even in tighter 
setups such as X79 8-DIMM boards. 

Q There are two C-series models in 
the series and two F-series models. 
How do they differ, and what are 
the primary characteristics of each? 

O n First off, you will notice the F 
w I I Series do not have the shrouding 
that the C series come equipped with. 
Also, the base design is different as the F 
series units use a direct-contact heatpipe 
design, whereas the C series use a solid 
base encapsulating the heatpipes similar 
to the Frio series of coolers. Also, the 
F series coolers offer PWM fans, 
while the C series offer VR controlled 
fans to better match the performance 
needs of power users who want to set 
the fans to a faster speed as needed 
with a quick turn of the VR knob. All 
NiC Series coolers do employ a newly 
designed fan which has double-curved 
blades for optimum airflow with the least 
possible noise. These new fans come in 
a red frame with black blade design, as 
we have seen a heavy trend toward red/ 
black PC builds. Lastly, all NiC series 
units employ a universal bracket design 
that fits virtually any present desktop 
socket you can find with a minimal 
amount of parts to help avoid some of the 
confusion you may encounter with some 
multipart universal mounting solutions. 



W It 



f\ Speaking of coolers, Thermaltake 
vx also recently updated its Water 
Series closed-loop liquid-cooling units. 
What's new with the Water 3.0 lineup? 

O n The Water 3.0 series all have 
\D I I been updated to reflect some 
new engineering to get not just optimized 
performance but also a better user 
experience overall. The fan design you saw 
on the NiC series shows up on the Water 
3.0, as well, with the double-curved fan 
blades but in the familiar black frame and 
white blade styling. The other changes 
come from the inside on the pump/cold 
plate unit, where the cold plate has been 
completely reengineered from the ground 
up with a new internal liquid flow path, 
improved pump water channels, and 
even a new pump design to offer better 
performance with less noise. All of this adds 
up to an overall better user experience from 
the new Water 3.0 series of coolers. ■ 
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